Hybrid Spaces: Users\u27 Perceptions of Digitally Mediated Public Space by Duffey, Melanie
Clemson University
TigerPrints
All Dissertations Dissertations
5-2014
Hybrid Spaces: Users' Perceptions of Digitally
Mediated Public Space
Melanie Duffey
Clemson University, mduffey@g.clemson.edu
Follow this and additional works at: https://tigerprints.clemson.edu/all_dissertations
This Dissertation is brought to you for free and open access by the Dissertations at TigerPrints. It has been accepted for inclusion in All Dissertations by
an authorized administrator of TigerPrints. For more information, please contact kokeefe@clemson.edu.
Recommended Citation
Duffey, Melanie, "Hybrid Spaces: Users' Perceptions of Digitally Mediated Public Space" (2014). All Dissertations. 1362.
https://tigerprints.clemson.edu/all_dissertations/1362
   
 
 
HYBRID SPACES: ASSESSING USERS' PERCEPTIONS OF 
DIGITALLY MEDIATED PUBLIC SPACE 
 
 
A Dissertation 
Presented to 
the Graduate School of 
Clemson University 
 
 
In Partial Fulfillment 
of the Requirements for the Degree 
Doctor of Philosophy 
Planning, Design, and the Built Environment  
 
 
by 
Melanie Alemany Duffey 
May 2014 
 
 
Accepted by: 
Dr. Mickey Lauria, Committee Chair 
Dr. Matthew Powers 
Dr. Cliff Ellis 
Dr. Ellen Vincent 
 ii 
ABSTRACT 
 
Public space has served as a central component to human settlement since the 
ancient Greeks, and a forum for unmediated discussion, communication, and debate 
(Hénaff  & Strong, 2001; Mitchell 2003). During the industrialization of cities, public 
space continued to transform in form and typology, and has served society in various 
ways (Carr, Rivlin, Francis, & Stone, 1992).  Public space is also a physical environment 
where interaction with digital environment occurs.  Today, in the City of New York there 
are 503 privately owned public spaces (POPS) (Kayden, 2000); often these spaces 
provide varying levels of wireless access as public and/or private provisions. The role of 
new media and technology in physical space has captured the attention of many 
researchers in recent years (e.g. Manovich, 2001; Forlano, 2009; de Souza e Silva & 
Frith, 2012). As technology develops and becomes increasingly mobile and integrated 
within daily life, there is a need for researchers to also understand how this impacts the 
physical environment (Townsend, 2004; Forlano, 2009). Concurrently, recent literature 
suggests that urban public space, especially POPS, are increasingly regulated and 
controlled (Benton-Short, 2002; Miller, 2007; Németh & Schmidt, 2007, 2011); whereas 
new media technology continues to promote unmediated exchange and interaction 
(Manovich, 2001). Additionally, scholars have asserted that Internet access, because of 
its location within public space and the electronic connectivity it offers may have the 
ability to increase the overall use of public spaces (Hampton, Livio, & Sessions Goulet, 
2010). Unfortunately, it is unclear how access to digital space within public space can 
affect public perception on the nature of these spaces. Forlano (2009) suggests that 
 iii 
wireless networks can reconfigure people, places, and information in physical space. 
However, beyond the analysis of usage patterns there is little empirical research on how 
wireless technologies in public space can affect human behavior, interactions with the 
network, and human perceptions of these spaces and networks. Additionally, there is little 
research that examines the difference between device users and non-users within these 
environments. This study examines the role of Wi-Fi networks in five public spaces in 
Lower Manhattan, New York. A mixed methods approach pairs on-site observation with 
a survey that examines users’ perceptions of these spaces. Ultimately, this study 
contributes to a larger body of literature that discusses the “publicness” of public space 
by including the role of new media and users’ behaviors in its current assessment. 
Findings demonstrate how access to digital media affects users’ perceptions of public 
space.  
Keywords 
Urban design, privately owned public space, publicness, Internet access, new media, and 
digitally mediated public space 
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 CHAPTER ONE 
 
DEFINING URBAN PUBLIC SPACE 
 
 
1.1 Introduction 
Urban public space continues to be a place for people to connect. However, with 
an increase in device mobility and Internet access, public space has facilitated not only 
physical but also virtual connections (Townsend, 2004; Hampton, Livio, & Goulet, 
2010). Users often connect digitally and gather publically for daily interactions or large 
public events. The latter has been repeatedly demonstrated in various concepts such as 
flash mobs, the 2011/2012 Occupy Movement, and the 2011 Arab Spring, where 
assembly in urban public space first required virtual access. However, public space is 
also a place where physical and virtual connections can be facilitated simultaneously. For 
the purposes of this study, public space will refer to the physical environment, and more 
specifically streets, squares, plazas, and parks, as defined by Carr, Francis, Rivlin, and 
Stone (1992). Public space also has varying levels of management and ownership, and 
are often categorized in four ways: (1) privately owned and operated, (2) publicly owned 
and operated, (3) publicly owned and privately operated, or (4) privately owned and 
publicly operated (See Figure 2.4) (Németh & Schmidt, 2007). In the US, privately 
owned public space (POPS) originated with the 1961 Floor Area Ratio (FAR) zoning 
incentives, where developers were allowed to build additional floors beyond zoning 
height restrictions for the exchange of common spaces for the public (i.e.: plazas, 
arcades, urban plazas, residential plazas, etc.) (Kayden, 2000). Often, privately owned 
public spaces provide access to the Internet in various ways. In the city of New York 
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there are 1,255 public wireless networks or hotspots located in various facilities and 
public spaces. 
New media is a term used in media studies and describes the instantaneous access 
to interactive content and information. This content requires user feedback and 
participation, and can be accessed at any time or location through a digital device 
(Manovich, 2001). The most common examples of new media include: Wikipedia, 
Facebook, Twitter, and Yelp. These digital forums are largely unregulated; allowing 
users to create, publish, distribute, consume, and communicate information (Manovich, 
2001). However, while new media technology promotes unmediated exchange and 
interaction, urban public space, especially POPS, have become increasingly regulated and 
controlled (Benton-Short, 2002; Miller, 2007). These controls are often demonstrated 
through management and ownership that manifest in various dimensions that include: the 
design of public spaces, rules and regulations, surveillance and policing, and limited 
accessibility (Németh & Schmidt, 2007, 2011). Often, these measures discriminate 
against minority groups, such as, women, teenagers, and the homeless (Németh, 2007). 
Németh (2007) argues that beyond discrimination of minority groups, the design and 
management of public space is often ‘open’ or ‘closed’ where regulatory measures either 
encourage or discourage use for all populations. This concept leads to a larger discussion 
on the ‘publicness’ of public space (Mitchell, 2003; Németh & Schmidt 2007, 2011). 
Consequently, public space is changing in form, management, and social structure. 
However, with these changes it is unclear how access to new media influences users’ 
behavior and perceptions of urban public space, and more specifically privately owned 
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public space.  
Concurrently, as the importance of Internet access heightens along with an 
increase in mobile device ownership (Pew Survey, 2012), cities have responded in 
various ways to provide Internet access to the public. However, the impact of wireless 
networks within public space is difficult to observe and measure and thus under-
researched. Previous studies have addressed various influences of Internet-use on social 
networks (Hampton, Sessions Goulet, & Hers, 2011), public engagement in political, 
organizational, and voluntary activities (Boulianne, 2009), and how it affects the home 
and workplace (Bakardjieva, 2005; Quan-Haase & Wellman, 2006). However, Hampton, 
Livio, and Sessions Goulet (2010) argue, “Internet use in the public realm has remained 
relatively unexplored. This type of use carries with it significant implications for urban 
planning, the structure of community, and the nature of democracy” (p. 701). The authors 
assert that Internet access, because of its location within public space and the electronic 
connectivity it offers may have the ability to increase the overall use of public spaces 
(Hampton, Livio, & Sessions Goulet, 2010). Forlano (2009) claims that it can reconfigure 
people, places, and information in physical space. With the advent of technology that 
includes: new media, increase in device mobility, increase in public Internet access, and 
ubiquitous 3G technology; users may perceive privately owned public spaces as more 
open and less regulated. However, this relationship remains unclear, and may have 
significant implications for cities, city planners, urban designers, architects, landscape 
architects, and parks management.  
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As a result, further research is needed to understand if access to digital media, 
including Internet, within public space has the ability to revitalize and repopulate spaces, 
and examine if Internet access contributes to a more inclusive and open environment. 
This study uses a mixed methods approach where a sample of POPS in New York is 
examined through observational on-site research followed with a survey of users’ 
perceptions of these spaces. Findings demonstrate how access to digital media influences 
users’ perceptions of POPS. This study contributes to a larger body of literature that 
discusses the “publicness” of public space by including an assessment of access to new 
media. 
1.2 Research Questions 
1. How does Internet access define users’ perceptions of public space? 
a. What are user groups (device users and non-users) perceptions of the 
provision of wireless access in urban public space?  
b. What are user preferences of public space typologies that have access to 
wireless networks?  
c. How does Internet access play a role in users’ perceptions of the 
‘publicness’ of public space? How does free access to wireless networks 
within urban public space play a role in users perceptions of the 
‘openness’ of public space compared to those spaces without access or 
with paid or limited access?  
2. How does access to the Internet guide users’ behavior within urban public space? 
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a. What are the differences in device users and non-users’ behavior within 
urban public space? 
b. What are the possible roles that wireless and mobile technology play in the 
organization of information in physical space? 
c. What kinds of engagement do device users have with physical space? To 
what extent do device users interact with those co-located in physical 
space? 
d. How do mobile devices in public space organize users’ physical space 
needs within privately owned public space? 
1.3 Key Terms with Operational Definitions 
Introduction 
Singleton and Straits (2010) discusses the importance of scientific knowledge 
being verifiable. One way to begin producing scientific knowledge is through 
descriptions. As a result, researchers must first be able to describe an area of interest prior 
to providing explanations (Singleton & Straits, 2010). Each description or term has been 
operationally defined below to aid in the development of concepts. Concepts are 
intangible abstractions with agreed upon meanings that tie the intangible to the tangible 
objects of description (Singleton & Straits, 2010). These terms were derived from 
existing literature within the disciplines of: urban planning, urban design, landscape 
architecture, environmental psychology, sociology, new media studies, and urban 
communications. As a result, this section provides a description of each term and how it 
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relates to the research topic, and concludes with the conceptualization of a key concept of 
this study.   
Public Realm 
Sociologist and political scientist sometimes use the term public space and the 
public realm interchangeably. Most often it is abstractly discussed and rarely pertains to 
the physical built environment (Hénaff & Strong, 2001). John Parkinson describes this 
perception of public space more in terms of Habermas’ (1989) public sphere as a  
“metaphor that refers to the myriad ways in which citizens separated in time and 
space can participate in collective deliberation, decision-making and action, a 
concept interchangeable with ‘the public realm’ or ‘the public sphere’ 
”(Parkinson, 2006, p. 1).  
Within this context, public space can be associated with the immaterial, such as media, 
the Internet, and social networks (Hénaff & Strong, 2001). Parkinson (2006) concludes 
that the omission of the literal meaning of public space can be attributed to democratic 
theory, where it suggests “the members of large-scale, complex societies cannot all gather 
together in a physical forum to argue, deliberate and decide; yet they need to participate 
in public debate in some way if that society is to be called democratic…”(p. 1). However, 
others suggest that this is an incomplete diagnosis (Hénaff & Strong, 2001; Madden, 
2010). Arguing that the physical space remains relevant, even as virtual and other 
immaterial spaces popularizes, because society still requires “physical anchor points for 
the purposes of political dramatization and communication” (Parkinson, 2006, p. 2). For 
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the purposes of this study, the public realm or sphere will be discussed as the immaterial 
notion of social processes in line with Habermas (1989) and Fraser (1990).  
Public Space 
Disciplines in the fields of architecture and design, geography, urban studies, 
sociology and political science have identified concepts of public space. This often 
results in various interpretations of its meaning (Parkinson, 2006). Consequently, public 
space is either a physical phenomenon or a product of cognitive or social processes 
(Madanipour, 1999). This lack of consensus among disciplines often dichotomizes the 
physical and social relationship between public spaces. Madanipour (1999) suggests it 
often results in gaps within the scholarship of architecture and social sciences. However, 
more holistic perspectives are emerging that consider both the physical and the non-
physical, arguing that you cannot have one without the other (Mitchell, 2003). For the 
purposes of this study, urban public space refers to the physical environment, and more 
specifically streets, squares, plazas, and parks, as defined by Carr, Francis, Rivlin, and 
Stone (1992); whereas, the non-physical social processes will be referred to as the public 
realm.  
Privately owned Public Space (POPS) 
Privately owned and managed public spaces originated, in the US, from the 1961 
zoning resolution that included Floor Area Ratio (FAR) incentives, where developers 
were allowed to build additional floors above zoning height restrictions with the 
exchange of common spaces (Kayden, 2000). These spaces are public amenities and 
often include: plazas, arcades, urban plazas, residential plazas, sidewalk widening, open 
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air concourses, covered pedestrian spaces, block arcades, urban parks, and sunken plazas 
(NYC Department of City Planning, 2012). Kayden’s (2000) study of POPS found that 
there are 503 privately owned public spaces in the City of New York. These spaces have 
been criticized within literature for being over regulated and controlled through their 
design, ownership, and management (Nemeth & Schmidt, 2007, 2011). However, the 
criteria for such claims should be evaluated. For the purpose of this study, a sample of 
these spaces will be evaluated.  
New Media 
New media is a term used in media studies and describes the instantaneous access 
to interactive content and information. This content requires user feedback and 
participation, and can be accessed at any time or location through a digital device 
(Manovich, 2001). The most common examples of new media include, Wikipedia, 
Facebook, Twitter, and Yelp. These digital forums are largely unregulated; allowing 
users to create, publish, distribute, consume, and communicate information (Manovich, 
2001). Access to digital media can include traditional Internet-based access via a web 
browser, but it can also include the use of mobile applications. 
1.4 Key Concept 
Publicness 
Mark Francis (1989) claims, “the effect of control on public environments raises 
several issues in need of further empirical study and design” (p. 168). Francis (1989) also 
suggests that the role of design, management, and use of various typologies should be 
further researched, and that existing observational research is limited. Németh and 
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Schmidt (2011) explain, “one reason for this lack of pragmatic research is the absence of 
an adequate tool with which to conduct such an analysis” (p. 283). Additionally scholars 
claim that most definitions of publicness begin with an evaluative definition, but fail to 
list dimensions and criteria that can be measured. As a result, Németh and Schmidt 
(2011) provide a model for publicness that includes three core components: ownership, 
management, and uses/users. Ownership has been described in previous sections, but 
management and uses/users will now be discussed further.  
According to Németh and Schmidt (2011) management “refers to the manner in 
which a space is controlled and maintained, and specifically refers to the methods by 
which owners indicate acceptable uses, users, and behaviors” (p. 11). Levels of 
management can range from inclusive/open or exclusive/closed (Németh and Schmidt, 
2011). Management is often a component of the concept of openness or the level of 
accessibility of a space. While, the most difficult component to measure is use and users 
of public space. Németh and Schmidt (2011) argue that this can be assessed both 
quantitatively and qualitatively. Franck and Paxson (1989) argue that a greater diversity 
of people and activity-types is an indicator of a greater publicness. Németh and Schmidt 
(2011) also argue that “publicly accessible spaces that might appear more public to some 
might feel less public to others” (p. 12). As a result the authors suggest that perceptions 
of publicness must also be factored into the study. They explain that ownership and 
management “assess the potential for publicness, [while] measuring how a space is used 
and perceived can more accurately determine actual publicness” (p. 12). As a result, 
users are the best indicators in understanding the level of publicness in public space  
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Publicness and New Media 
Németh and Schmidt (2011) examined the criteria of management, and did not 
evaluate the criteria of use/users. Under the criteria of management, they developed an 
observational-based index that measures the level of ‘publicness.’ Their criteria assesses 
features that either encourage use or discourage the use of the space through four major 
dimensions: (1) laws and rules governing the space; (2) surveillance and policing present 
in the space; (3) design and image-building techniques to both literally and symbolically 
dictate appropriate behavior; and (4) access restrictions and territorial separation to 
control space (Németh & Schmidt, 2011, p. 13).  The index includes twenty indicators 
that are directly observed, ten indicators relate to the encouragement of use and the other 
ten relate to the discouragement of use, and spaces receive a score on each use (Németh 
& Schmidt, 2011, p. 13-14). While their study contributes to the measurement of 
publicness within the criteria of management, it lacks an evaluation of the provision of 
wireless networks in public space within its assessment, which may have significant 
impacts on the concept of publicness from both a managerial and user perspective. 
Németh and Schmidt (2011) suggest further research is needed for the dimension of 
uses/users, and suggests that user-intercept surveys would provide insight in how users 
interpret these spaces. 
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CHAPTER TWO 
THE PUBLIC LIFE OF PUBLIC SPACE 
2.1 Origins of Public Space 
To gain a better understanding of contemporary discussions of urban public space 
within Western society, we must first examine its historical origins in Ancient Greece. 
The Greek polis included the agora and is often characterized as a market and meeting 
place for the city (Mumford, 1961). The polis was intended to accommodate 5,000 
citizens to function as an effective democracy where ideas could be heard and exchanged 
publicly (Iveson, 2009). The agora was a physical open space (see Figure 2.1), and 
encouraged unmediated interaction and speech among the public; these items were key to 
the democratic origins of its society (Hénaff  & Strong, 2001; Mitchell 2003). Yet a 
distinction should be made between speech and debate, the public assemblies were “a 
place of words and of debate on the community affairs of the assembled group” this is 
often underemphasized in historical reviews (Hénaff  & Strong, 2001, p. 45 emphasis 
added). Another key point is that the Greeks believed that the achievement of democracy 
should not be divorced from the exchange and free access of information (Hénaff  & 
Strong, 2011). Thus, the conceptualization of the polis was deeply embedded in political 
ideals, and this concept has translated into contemporary discussions of urban public 
space (Iveson, 2009).  
 The agora has been a long-standing symbol of democracy for urban form and 
development. Yet, Mitchell (2003) and others have noted that the agora did not equitably 
represent all populations. Citizenship was an integral component to assembly and 
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participation of public debate, yet citizenship was limited to male landowners. While this 
is often overlooked within history, recent literature has reminded scholars of the 
exclusionary practices that were embedded into the historical origins of public space 
(Hénaff  & Strong, 2001). Following the ancient Greeks, the Roman Empire formalized 
the concept of the agora to reflect a more “rigorous spatial order and grandeur beyond 
that of the Greeks” (Carr et al., 1992, p. 53). The intention was to maintain the forum as a 
place for communication, but designed to “aggrandize the emperor” (Mumford, 1961, p. 
221). Carr and his colleagues suggest a reciprocal effect occurred where the more formal 
the structure, the more regimented public life (Carr et al., 1992). This marks an early 
recognition of control in the symbolism of the built form (Dovey, 1999; Carr et al., 1992) 
where not only participation in debate was limited to those with citizenship, but also 
symbolic control was communicated through the built form. This brief overview 
demonstrates the political rootedness of society’s first formalized public spaces.  
2.1.1 Evolution of Public Space 
Upon the fall of Rome, the market square became a prominent place for trade and 
commerce (Mumford, 1961; Carr et al., 1992). Zucker (1966) suggests that the square 
either grew gradually out of existing conditions or were formally designed and planned in 
forthcoming cities. The agora is an example of a planned space, while medieval public 
spaces expanded gradually and were shaped by successive buildings established overtime 
and considered unplanned (Zucker, 1966). Medieval spaces often evoked informality that 
allowed for a diverse set of uses and appropriation (Carr et al., 1992). Following the 
medieval design, the Renaissance marked a depart from informality. The formal plaza, 
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popularized as the understanding of perspective and aerial composition and plan 
arrangements, became important aspect of urban design (Carr et al., 1992; Bacon, 1974). 
The formal square was later translated to American city design, and is apparent in 
Thomas Holme’s 1682 plan for Philadelphia. Holme’s plan had a central square with four 
residential squares that symmetrically followed the gridded streets (see Figure 2.2) (Carr 
et al. 1992). Public squares were the most common American public spaces, until the 
1800’s when the parks movement was popularized in American cities. Urban parks were 
the ‘lungs of the city’ designed for ‘passive pursuits’ that aimed to ‘civilize’ a disordered 
urban society (Carr et al, 1992, p. 62; Cranz, 1982; Heckscher & Robinson, 1977). 
Fredrick Law Olmsted conceived his spaces “as social safety-valves, mixing classes and 
ethnicities in common recreations and enjoyments” (Davis, 1990, p. 227). Since the 19th 
century parks movement, designers of the built environment have strived to serve both 
physical and social realms (Carr et al, 1992; Schmidt, 2008). Subsequently, Mike Davis 
(1990) has characterized Olmsted’s vision of public parks as a contemporary American 
polis. Yet, as public space has evolved the quest for achieving democratic ideals has 
continued to be discussed and debated.  
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Figure 2.1: Greek Agora where 
unmediated free speech, debate and 
communication occurred. 
 
Figure 2.2: Thomas Holmes’ 1682 plan for 
Philadelphia. The traditional town square. 
 
In the 1960’s while urban neighborhoods were in decline, urbanist Jane Jacob’s 
identified public space as the central unit to the vitality of neighborhoods (Jacobs, 1961). 
Jacobs (1961) viewed public space as social spaces that consisted of “fluid sociability 
among strangers and near strangers” (p. 17). William Holly Whyte (1980) in his 
landmark study examined the design of public spaces finding common attributes that 
make some public spaces successful and others not as successful. He found that 
successful urban spaces incorporate choice in allowing for appropriation and a variety of 
uses among its users (Whyte, 1980). Yet, beyond creating the potential for interaction and 
sociability, Carr, Francis, Rivlin, and Stone (1992) argue that ‘good’ public spaces are 
responsive, democratic, and meaningful (p. 19). While this terminology is not often 
attributed to the built environment, Carr et al. (1992) explain that responsive spaces serve 
the basic primary needs (i.e.: comfort, discovery, engagement) of its users through design 
and management. Additionally, democratic spaces are those spaces that protect the rights 
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of user groups (Carr et al., 1992). Carr et al. (1992) also emphasizes the importance of 
accessibility and the notion that “public space can be a place to act more freely than when 
under the constraints of home or workplace” (Carr et al., 1992, p. 20).  
Finally the authors define meaningful spaces as those spaces that allow the user to 
have a strong connection with the physical place within a larger social context (Carr et 
al., 1992). Many proponents of public space have aligned their own theories on ‘good’ 
public space emphasizing a physical and social connection between physical space and 
time. Sociologist, Ray Oldenburg’s (1989) third place theory is one such theory on good 
places that emerges. Oldenburg (1989) conceptualizes “third places” as public spaces 
used for informal social interaction outside of the home and workplace. He discusses 
third places as physical places such as: public plazas, parks, or coffee shops, and outlines 
the essential characteristics of third places: (1) on neutral ground; (2) they are a ‘leveler’; 
(3) conversation is the main activity; (4) they are accessible; (5) as a home away from 
home, they have ‘regulars’; and (6) the mood is playful (Oldenburg, 1989). Oldenburg 
(1989) warns against the absence of these physical places as it can result in fragmentation 
of community, and possibly have implications for democracy and overall quality of life.  
Alternatively, the relevance of public space has been questioned in the advent of 
‘psuedo-public spaces’ (Sorkin, 1992). These spaces include malls and ‘festival’ market 
spaces, which have been criticized for creating a homogenized and controlled society that 
leads to claims of the ‘end of public space’ (Sorkin, 1992). Others argue that the ‘end of 
public space’ is not occurring, but rather public space is transforming (Carr et al., 1992; 
Madden, 2010). New forms are emerging that range from corporate plazas, marketplaces, 
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town trails, and pocket parks (Carr et al., 1992, p. 67). A more recent type of public space 
that has emerged in cities is the reuse of elevated railways. Originally modeled after 
Paris’ Promenade Plantee, New York’s the High Line was the first city to bring this 
concept to the United States. Now, other cities such as Philadelphia and Chicago are 
exploring similar public space type (CBS News, 2011). However, three years following 
its opening, the popular press has described this public space as “a tourist-clogged 
catwalk and a catalyst for some of the most rapid gentrification in the city’s history” 
(Moss, 2012, n.p.). While this claim is derived from one opinion article in the New York 
Times, it demonstrates that there are physical transformations in form and type occurring 
in public space that coincide with changes in how society views and uses these spaces. 
While this review of public space literature has established that public space has gone 
through a series of transformations, there are also municipal and managerial concerns 
associated with public space. Cities and public space management must balance issues of 
public safety while allowing these spaces to be fully accessible to the public. Since 9/11, 
concerns for safety have elevated controls within public space that are manifested in 
regulatory measures (Benton-Short, 2002; Németh and Schmidt, 2011). These recent 
events have sparked debate on how ‘public’ is public space, and how public space should 
serve society.  
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Figure 2.3: Literature Review Diagram demonstrating the social role and physical form 
of public space in history to present day. 
 
2.2 The Public, The Public Realm, and Society  
Mitchell (2003) suggests there are two opposing visions for how public space 
should serve society. He explains, 
“[i]n the first of these visions, public space is taken and remade by political 
actors; it is politicized at its very core; and it tolerates the risk of disorder 
(including recidivist political movements) as central to its functioning. In the 
second vision, public space is planned, orderly, and safe. Users of this space must 
be made to feel comfortable, and they should not be driven away by unsightly 
homeless people or unsolicited political activity” (Mitchell, 2003, p. 128).  
Mitchell (2003) laments that the latter serves as the dominant view for public space in the 
contemporary city. These two visions correspond to French philosopher Henri Lefebvre’s 
(1991) distinction between spaces. First he suggests there is representational space, a 
 18 
space that is appropriated, lived, and in use; second there is representations of space, a 
planned, controlled, and orderly space (Lefebvre, 1991). Mitchell (2003) moves this 
concept forward to suggest that public space often begins as representations of space, but 
as people begin to use it, it then becomes representational. Fraser (1990) suggests in order 
to have a functioning democracy (where the public has an opportunity for representation) 
public space is an essential component. Mitchell (2003) also addresses the apparent 
contradictions occurring in public space by saying,  
“[t]he central contradiction at the heart of public space is that it demands a certain 
disorder and unpredictability to function as a democratic public space, and yet 
democratic theory posits that a certain order and rationality are vital to the success 
of democratic discourse” (p. 130). 
Thus, he argues that special attention to how public space is produced and determined for 
‘the public’ should be examined further (Mitchell, 2003). From a sociological perspective 
‘the public’ is a part of the public realm or public sphere (Habermas, 1989; Lofland, 
1998). Yet, Smith and Low (2006) suggest that sociologists have not made significant 
attempts to make connections between public space (physical) and the public realm 
(Smith & Low, 2006; Madden, 2010). Madden (2010) claims that “questions of spatiality 
are underemphasized by public sphere theorists while questions of publicity are 
underemphasized by public space scholars” (Madden, 2010, p. 191). This lack of 
consensus among disciplines often dichotomizes the physical and social relationship 
between public spaces. Madanipour (1999) suggests it often results in gaps within the 
scholarship of architecture and social sciences. However, more holistic perspectives are 
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emerging where scholars in sociology have emphasized more even handedly the spatial 
impacts within the social realm (Mitchell, 2003; Parkinson, 2006).  
Similarly to sociological studies, public space within political theory is thought of 
abstractly, and rarely pertains to the physical built environment (Hénaff & Strong, 2001). 
John Parkinson describes this perception of public space more in terms of Habermas’ 
(1989) public sphere as a  
“metaphor that refers to the myriad ways in which citizens separated in time and 
space can participate in collective deliberation, decision-making and action, a 
concept interchangeable with ‘the public realm’ or ‘the public sphere’”(Parkinson, 
2006, p. 1).  
Within this context, public space can be associated with the immaterial, such as media, 
the Internet, and social networks (Hénaff & Strong, 2001). The omission of the literal 
meaning of public space can be attributed to democratic theory, where it suggests “the 
members of large-scale, complex societies cannot all gather together in a physical forum 
to argue, deliberate and decide; yet they need to participate in public debate in some way 
if that society is to be called democratic…” (Parkinson, 2006, p. 1). However, others 
suggest that this is an incomplete diagnosis (Hénaff & Strong, 2001; Madden, 2010). 
Arguing that, 
“physical arenas matter even to action in virtual public spaces; that democratic 
debate in the news media, the internet, or in civil society still requires physical 
anchor points for the purposes of political dramatization and communication” 
(Parkinson, 2006, p. 2).  
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The relationship between democracy and public space cannot be simplified to a 
relationship where the former is performed within the latter (Miller, 2007). Instead it is 
argued that public space is a feature of democratic life (Carr et al., 1992; Miller, 2007). 
When assessing the various movements of free speech in the 1910’s and 1960’s, Mitchell 
suggests that the “right to speak has often been undermined by spatial restrictions on 
where one can speak” (Mitchell, 2003, p. 4). The concept of rights in public space is 
often conceptualized as an issue with the publicness of public space.  
2.2.1 Publicness of Public Space 
Kohn (2004) proposes three criteria for the definition of publicness. These criteria 
include: accessibility, ownership, and intersubjectivity, where the last term refers to how 
well a space facilitates encounters and interactions (Kohn, 2004). Openness and 
accessibility are often described together and sometimes interchanged in literature, where 
openness describes the level of accessibility to a space. Accessibility and the concept of 
openness seek to avoid isolating populations, and it is based on participatory democratic 
conventions (i.e.: elected officials determine regulations and often include public 
participation) (Parkinson, 2006). Additionally, Carr et al. (1992) suggests that visibility 
from the street is one key component to accessibility, known as visual access (Carr et al., 
1992). Inadequate visual access is often demonstrated in sunken below grade corporate 
plazas, which are difficult for certain populations to access and see from the street (Carr 
et al., 1992).  
2.2.2 Public Space Ownership 
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Ownership typically implies a single person or entity decides the level of 
accessibility or openness of a particular public space (Parkinson, 2006; Miller, 2007). 
Privatization of public space is typically criticized for diminishing its ‘publicness’ 
(Németh & Schmidt, 2011). Owners have the right to refuse entry to users, and the spaces 
are often open at certain hours, and can be closed for private events (Németh, 2009). A 
secondary issue focuses on the management of these spaces (Németh & Schmidt, 2011). 
Corporate plazas and atriums are the most common privately owned and managed public 
spaces in the United States. New York has 503 POPS; most of these spaces were 
developed from the 1961 Floor Area Ratio (FAR) zoning incentives for developers. 
These spaces are often criticized as being highly regulated through spatial controls on 
behavior and use (Németh & Schmidt, 2011). For example, security personnel guarding 
restrooms, policing, surveillance cameras, or cross-arm bench seating are often utilized. 
Németh & Schmidt (2011) suggests that these measures ‘code’ spaces as private while 
being exclusionary to certain populations, such as the homeless or youth. Owners can 
also employ methods to make spaces less visible, with the intent of making these spaces 
less inviting (Németh & Schmidt, 2011).  
Similarly, there are publicly owned, yet privately managed spaces, such as Bryant 
Park in New York, where the park is operated by the Bryant Park Commission (BPC) a 
division of a local Business Improvement District (BID) (Madden, 2010). A majority of 
the financing for Bryant Park comes from the revenue made in commercial activities and 
corporate sponsorship (Madden, 2010). Spaces like these are often criticized for being 
‘psuedo-public spaces’ as described by Sorkin (1992). In these cases use is often dictated, 
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where park users are asked to participate in specific ways, and park hours and regulations 
are posted (Madden, 2010). These spaces often utilize the sociological theories of 
William H. Whyte and Jane Jacobs for sociable public spaces (Bryant Park Corporation, 
n.d.); yet Sorkin (1992) would claim that their programming leaves little room for the 
unexpected. However, the most problematic issue for these types of spaces when 
discussing the publicness of public space is the closing of these spaces for private or 
corporate events. One example is the annual closing of Bryant Park for Fashion Week. 
While public space ownership, management and typologies vary, there are opposing 
visions of how public space should serve society. 
 
 
Figure 2.4: Matrix of operation and ownership of public space (Németh & 
Schmidt, 2007) 
 
2.2.3 Privately Owned Public Spaces (POPS)  
Jerold Kayden (2000), a leading POPS expert concluded in his seminal study that 
many POPS are underutilized and inaccessible. Kayden’s (2000) work is an empirical 
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study on the City of New York’s 503 privately owned public spaces. The purpose of the 
study was to evaluate the performance of these spaces, and to specify the legal 
requirements and other information associated with POPS. As a result, public space 
research has an invaluable database of POPS in New York City organized by district and 
street address. The study includes: the site plan, site square footage, urban furniture 
inventory, number of trees, public space hours, lighting, trash receptacles, and other 
project data concerning the design team, year completed, and the owner. Between 1961 
and 1975 most POPS were being built to minimal legal governing standards (Kayden, 
2000). In the mid-1970’s a zoning reform introduced a higher design standard to promote 
the creation of better physical outdoor public spaces. However, in the late 1990’s over 
half of the POPS were found to be out of compliance with such zoning reform (Kayden, 
2000). As a result, Kayden (2000) found that out of the 503 POPS in New York City that 
only 16% were considered a destination hangout, 21% were used as short-term resting 
spots, 18% were used as pedestrian passageways, 4% were under construction, and 41% 
were only of marginal use. Kayden (2000) advocates that physical public spaces are 
contributors to the public life of cities (p. 51). He also argues,  
“this part of the city’s public realm cannot be privatized by guardhouses or 
exclusionary zoning; but when gates to privately owned public spaces are locked 
during hours of public access, or when doormen improperly inform visitors that 
the space is private, then part of the greatness of the city, its inherent publicness, 
is diminished” (Kayden, 2000, p. vii, emphasis added). 
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Kayden’s (2000) study serves as a foundational piece of literature for research in 
POPS, and has sparked other recent work on the evaluation of POPS. One such study 
developed an observational-based index that measures the level of ‘publicness’ within the 
dimensions of control and management of public space. The physical features are 
assessed and categorized as a feature that encourages use or discourages the use of the 
space (Németh & Schmidt, 2011). The index includes twenty indicators that are directly 
observable; ten indicators relate to the encouragement of use and the other ten relate to 
the discouragement of use, and spaces receive a score on each use (Németh & Schmidt, 
2011). This index will be explored in greater detail when discussing how to measure the 
concept of publicness. However, it is important to note that privately owned public space 
often performed poorly in the dimensions of security, surveillance and policing when 
compared to publicly-owned public space (Németh & Schmidt, 2011). Just as public 
space is transforming in form, management, and social structure; similar patterns of 
discussions are occurring within new media and communications studies’ literature. 
Questions of control, management, safety, ownership, and accessibility are currently 
under debate for digital space. 
2.3 The Network Society And The City 
2.3.1 Internet Access 
Recently in 2011, the United Nations (UN) declared Internet access a human 
right, elevating the importance of Internet access to all populations as a global issue 
(United Nations General Assembly, 2011). The UN Secretary General Frank La Rue 
stated, “facilitating access to the Internet for all individuals, with little restriction to 
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online content as possible, should be a priority for all States” (Estes, 2012, n.p.). In the 
United States, cities are responding in various ways that range from municipal Wi-Fi 
initiatives to Wi-Fi networks in public space. President Obama’s National Wireless 
Initiative offered a ten-year plan to make high-speed Internet available to 98 percent of 
the public. This is being achieved through $7 billion in funding from the Recovery Act, 
targeting subsidized home Internet and public computers (White House, n.d.). The 
Federal Communication Commission (FCC) has recognized broadband as no longer a 
luxury, but a necessity for participation in society. As a result, the new Connect America 
Fund (CAF) has focused on larger broadband efforts to expand high-speed Internet to the 
18 million Americans living in rural areas without ‘robust’ broadband access (FCC, 
2012).  
2.3.2 Internet access and Communication 
Largely, many of these initiatives and plans address access within housing and 
public buildings, and  not account for the increase in mobile communication that is 
becoming increasingly integrated into daily life. A recent survey conducted by the Pew 
Internet Research Center (2012) found an increase in adult mobile device ownership, and 
a more diverse set of Internet usage outside of the home and work environment (see 
Figure 2.5). The survey also found a steady decline in desktop computers, while mobile 
devices such as: cell phones, laptops, and tablet computers are on the rise. This increase 
in device mobility may have implications for how people interact with the built 
environment. Additionally, as information is becoming increasingly digitized, cities are 
responding in various ways to lessen the digital divide and allow for greater access to 
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information. A recent investigating news article found that a majority of employment 
announcements are now published solely online. Access to the Internet as a form of 
communication and a source of information is becoming increasingly important. Recent 
efforts to provide the public with ubiquitous broadband Internet and Wi-Fi, outside of the 
home and work environment, have sparked several city and local initiatives that range 
from large scale municipal wireless networks (Tapia & Ortiz, 2005) to small-scale 
hotspots. 
 
 
Figure 2.5: Adult device ownership (Pew Internet Survey, 2012) 
 
 Since the inception of the Internet, many scholars have discussed its impact on 
society from various perspectives that include: social networks (Hampton, Sessions 
Goulet, & Hers, 2011), public engagement in political, organizational, and voluntary 
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activities (Boulianne, 2009), space and time relationships (Castells, 2001), and how it 
affects the home and workplace settings (Bakardjieva, 2005; Quan-Haase & Wellman, 
2006). While Internet access has been available to the broader public for several decades, 
it is important to recall its development and assess how something relatively invisible, as 
the Internet, influences the built environment and the urban experience. The Internet has 
shaped society in various ways, but within the context of the built environment, it 
reorganized many environments including: homes, the workplace, airports, and libraries 
to name only a few familiar building types. Mitchell (1996) describes the development of 
the Internet and the installation of its invisible infrastructure, and compares it to Baron 
Haussmann’s massive Parisian boulevards project that forever shaped the city. However, 
Mitchell (1996) emphasizes one stark difference; that one was visible and the other 
invisible. The technological shift in the 1990’s reflected a cultural shift in our society; 
suddenly, people were connected and had a new type of mobility that allowed for choices 
in their work and personal environments. One could now choose to work from home or 
the airport via the laptop (Mitchell, 1996).  
2.3.3 Technology and the Home and Workplace 
 The development of technology has affected the built environment both subtly 
and in some cases in prominent ways. For example, the floor plan of an American home 
shifted with the invention of central heating and cooling such that the hearth was no 
longer the central component of the floor plan. Additionally, the carport and garage was 
developed with the invention of the automobile and later ‘upgraded’ to the two and three-
car garages, and last the “TV” room was popularized with the development of home 
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televisions (Horan, 2000). However, the home computer had a smaller impact on home 
environments, and home offices seemed to adapt and accommodate the computer into 
one fixed space. However, its importance to American life and culture was relatively 
high. In 1998 a consumer preference survey for homebuilders in Chicago found that a 
home layout that included a “pre-planned space for home computer” was highly preferred 
by 65% of home owners as a new factor to consider within residential design (Horan, 
2000). Today, with an increase in wireless networks and device mobility, it can be 
anticipated that the same question would receive a lower response. While the Internet has 
made subtle changes to the physical qualities of the home environment, it has shifted 
more work activities to the home (Horan, 2000). As a result, the work environment and 
the impact of the Internet deserve some discussion.  
 The development of the Internet influenced the workplace in various ways. First, 
it is effected by remote access and enabled the notion of telecommuting. As early as 
2003, it was estimated that one-third of U.S. employees would remotely access their work 
systems (Horan, 2000). Companies like Ernst and Young encouraged the idea of 
‘hotelling’ where employees would ‘reserve’ a flexible workspace on days where they 
planned to not work remotely. This cut down on the square footage of many of their 
office spaces across the United States (Horan, 2000). Remote access also shifted the 
perception of the workplace for Americans. Today walking into the local Starbucks one 
can easily notice the number of remote employees. The work environment for many 
people has been redefined, and is no longer tied to a formal office. Often, people work in 
their “third places” (i.e.: parks, coffee shops, etc.), which blurs the lines between the 
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traditional dichotomy of the home and workplace, and now third places are more 
complex layered environments sometimes serving work and leisure. Horan (2000) 
suggests that “the workplace is transforming, the notion of place and interaction is not 
evaporating but shifting to a more complex assortment of possible work and home 
arrangements as mediated through a range of communication technologies and mediums” 
(p. 53). 
Additionally, the design of workplaces changed with the Internet, and resulted in 
a preference for open floor plans and the creation of more collaborative and interactive 
settings (Horan, 2000; O’Neill, 2008). The open floor plan includes little to no partitions, 
and has replaced the traditional cubicle in many contemporary office environments. The 
Internet and the computer have also allowed for a reduction in paper in many corporate 
offices (Horan, 2000). As a result, the network or server room replaced the file room. 
Even on a smaller scale, office furnishings adapted to technology and still continue to 
change. For example, recent research conducted by Knoll furnishings found that with the 
introduction of the Blackberry, employees were sitting differently in chairs. As a result, a 
new office chair design that accommodated the “Blackberry pose” was introduced into 
the market in 2010 (Springer, 2010). However, while these changes are apparent, the 
overall meaning of the home and work environment has largely remained the same.  
2.3.4 Design and Technology 
 While these examples are limited to the home and workplace. Horan (2000) 
developed three classifications that demonstrate how design and technology merge. 
These classifications exist on a continuum and can also be used to discuss various scales 
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of the built environment (building scale to the urban scale). The categories include: (1) 
unplugged designs: which manifests little to no digital technology in their appearance or 
construction; (2) adaptive designs: which represents modest attempts to visibly 
incorporate electronic features into physical spaces; and (3) transformative designs: 
rooms, buildings and even communities composed of truly interfaced physical and 
electronic spaces (Horan, 2000, p. 7). Even in 2013, unplugged designs can still be found, 
and can be quite successful urban spaces. For example, the sidewalk café can still be 
considered unplugged in most cases. Additionally, a recent experimental study discusses 
the need for “Wi-Fi cold spots” zones or spaces in libraries where wireless signals are 
blocked in order to facilitate “reflection or refuge from an increasingly connected world” 
(Shaw, 2012, n.p.). Adaptive designs are more common today and modestly incorporate 
some level of technology, but ultimately remain in its original organization where its 
atmosphere and physical qualities remain unaltered (Horan, 2000). A few examples can 
include public spaces that are retrofitted with Wi-Fi capabilities and computer-banks 
inside the classroom. Horan (2000) makes the distinction that “the design often does not 
attempt to integrate a full social and electronic program” (p. 8). As a result (and in the 
case of the classroom) students use computers with their back facing the teacher, rather 
than an integrated design that rethinks and accounts for the various activities that take 
place within the space. Finally, transformative design is a design that accounts for  
technology and is fully integrated into the existing function of a space. Its central 
characteristic includes a full integration of digital technology into the layout, program, 
and infrastructure of the particular place (Horan, 2000, p. 9). Often, libraries and 
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classrooms utilize transformative design measures. The introduction of “smart boards” 
and other human-computer interaction projects have been popularized in recent years. 
However, within the context of public space there are few transformative designs in 
existence. One example in particular that aims to merge technology into the design, 
program, and infrastructure of public space can be examined at Millennium Park in 
Chicago. The park utilizes free Wi-Fi and other forms of technology (such as a LCD 
screen / water feature) that interacts with the public. Additionally, Mohkart (2011) 
dissertation in the field of human-computer interaction focuses on the concept of 
interactive monuments in public space. This robotic monument responds to information 
accumulating on the Internet, and commemorates both digital information within a 
dynamic display system, while celebrating the importance of history and urban memory. 
These types of projects recognize the need for architecture and design to respond to an 
increasingly digital world.  
2.3.5 Evolving Mental Maps 
It is important to discuss how the Internet may be shaping people and their 
connection, engagement, and interaction with the built environment. Mitchell (1996) 
suggests as a result of technology the public is beginning to know and use cities in new 
ways. He refers to Kevin Lynch’s studies on human cognition and urban form and 
emphasizes that the learned mental maps of urbanites is changing. Mitchell (1996) 
explains,  
“the ability to navigate through the streets and gain access to a city’s resources 
isn’t all in our heads. Increasingly, we rely on our electronic extensions – smart 
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vehicles and hand-held devices, together with the invisible landmarks provided by 
electronic positioning systems – to orient us in the urban fabric, to capture and 
process knowledge for our surroundings, and to get us where we want to go” (p. 
43).  
In terms of human behavior and the influence of technology, this has the possibility of 
influencing our own mental maps and the way we understand, interpret, and experience 
the city. When we experience cities, we are navigating a multitude of stimuli in urban 
life. Humans can act indifferent to stimulus or choose to filter, ignore, or respond to the 
urban environment. Often, the city street contains so much stimuli and information that 
users’ choose to mentally filter places, choosing to focus on one thing rather than the 
many. The uses of media (i.e.: books, newspapers, iPods, and smart phones) often act as a 
filter or an ‘interface’ for urban life.  
2.3.6 Technology as an Interface to Urban Life 
Using technology as an interface is a form of managing one’s attention 
(Goldhaber, 2006; Lanham, 2006; de Souza e Silva & Frith, 2012); recent literature has 
introduced the concept of the “attention economy” (Goldhaber, 2006) where “one is 
never not on, at least when one is awake, since one is nearly always paying, getting or 
seeking attention” (Goldhaber, 2006, n.p). Some scholars (Lanham, 2006) assert that the 
management of attention is important to society not only as cities grow, but also as we 
enter the information age as digital space becomes increasingly prominent. The 
management of information is not a new concept, and can date back to the 16th century, 
during the invention of the printing press. The printing press allowed for an influx of 
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written information, and the people reacted by filtering information through the 
development of indices and bibliographies (Hobart & Schiffman, 1998; de Souza e Silva 
& Frith, 2012). Hobart and Schiffman (1998) point out that the development of lists is 
one sign of information overload. Today, information is categorized similarly; for 
example, the Twitter hashtag (#) is a form of categorizing mass communication.  
During the 1960’s, the term interface popularized in the field of computer 
sciences and later into the American lexicon. Interface can be defined as, “something that 
is between two other parts or systems, and helps them communicate or interact with each 
other” (de Souza e Silva & Frith, 2012, p. 2). De Souza e Silva and Frith (2012) explain 
that it makes a connection between two parties, but is also embedded in the system and 
influences how it interacts with the other parts. This concept has been taken further by 
Steven Johnson (1997) who first proposed that interfaces could be abstracted beyond 
digital technologies, and can be viewed as a translator or mediator between two entities 
that respond to one another. Levy (2001) also supports this claim, and was the first to 
identify the printed book as an interface. Levy (2001) claims that the printed book (15th 
century) shaped how knowledge and information was disseminated and organized. De 
Souza and Frith (2012) further explain,  
“if we understand interfaces broadly as producers of meaning, and ways of 
representing and organizing knowledge, information, and space, then older 
technologies, such as books and film cameras are also interfaces because their 
role is to represent the author’s words to readers (in the first case) or to translate 
the external world into moving images frames (in the second case)” (p. 3).    
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However, interfaces are more than a translator or communication mediator. De 
Souza and Frith (2012) suggest that interfaces are “symbolic systems that filter 
information and actively reshape communication relationships, and also reshape the 
space in which social interaction takes place” (p. 4). Within this context, the dominant 
form of media in the 1960’s was the television, and predominately private within the 
home environment. As previously mentioned, physical space was re-shaped as the 
television entered American living rooms, and the interior floor plan shifted to 
accommodate this new technology. However, as this paper has discussed, this 
relationship is more complex then the mere shift in physical space. It can also effect how 
our relationship and how we communicate, associate meaning, and engage with physical 
space and others co-located in that space.  
An early example of technological interfaces can be seen in the development of 
an auditory interface, the Sony Walkman, which was one of the most important mobile 
media developments in the 1980’s that greatly affected the urban experience. Suddenly, 
users were able to control and filter the sounds of city, and replace or match music with 
their own moods or feelings. Sony released the first Walkman in Japan on June 1, 1979, 
and it entered the United States one year later (de Souza e Silva & Frith, 2012). The 
Walkman, for the first time, gave urban dwellers an individualized ‘soundscape’ that 
could be transported through physical space. The marketing campaigns for Sony 
capitalized on this idea and marketed the Walkman as a way of providing a ‘new 
freedom’ of mobility and music. Bull (2000) found that the Walkman, rather than leading 
to withdrawal from urban spaces; instead, reshaped the experience of place and allowed 
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for higher level of personalization to the city for that user; while allowing others to use  
that space unaltered. De Souza and Frith (2012) also point out the importance in 
understanding the difference in filtering spaces and withdrawing from physical space. 
They argue, “listening to music does not mean users no longer inhabit physical space” (p. 
42); rather that space is being filtered or controlled through an auditory interface that is 
specific to the user. Given the context of the 1980’s, perhaps the Walkman was a vital 
instrument in promoting mobility and interaction in physical space that otherwise would 
not have occurred. As a result, the Walkman was the first technology that would lead to 
further advancement with the MP3 player, and iPod. These mobile devices ultimately 
allow for a greater degree of customization and control. However, when discussing 
technology and the development of the Internet, one must also address and understand the 
users of technology. In the case of the Internet, there is a large body of literature that 
discusses Internet users and their level of access.  
2.3.7 Digital Divide  
 When discussing Internet access in terms of users, the digital divide must be 
addressed. The term was derived from the late 1990’s following the publication of the 
National Telecommunications and Information Administration (NTIA) report “Falling 
Through the Net,” and today the term is characterized as an issue of both access and the 
use of information communication technologies (ICT’s) (Srinuan & Bohlin, 2011). Many 
government programs across the world are committed to lessening the gap in terms of 
access. In the United States, the Federal Communication Commission (FCC) developed 
the ‘e-rate program’ to reduce the divide by providing Internet access in schools. 
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Additional programs have been initiated to subsidize Internet access in public buildings 
and homes. Similar programs in Europe and Asia also exist as the importance of Internet 
access heightens. Recent statistics have found that the gap in access to the Internet is 
closing within the United States; however there are still gaps in terms of Internet use due 
to socio-demographic factors such as: age, gender, ethnicity, income, education, and 
geographical location (Srinuan & Bohlin, 2011). Many of these factors also affect device 
ownership and device literacy. The Pew Internet Survey (2012) estimated that 79% of 
women and 81% of males (U.S. adults) use the Internet. Among race and ethnicity White, 
non-Hispanics use the Internet the most with 81% usage, while Black, non-Hispanics and 
Hispanic (English speaking and Spanish speaking) use are both at 71%; the greatest 
disparities exist within age, income, and education (see Figure 2.2) (Pew Internet Survey, 
2012, n.p.). 
2.3.8 Accounting for the Digital Divide 
According to a recent literature survey on the digital divide the majority (26.2%) 
of digital divide articles employed surveys to collect information about users and non-
users of the Internet. Other popular choices were case studies (17.9%), content analysis 
(8.7%), mixed methods (8.2%), interviews (6.2%), and experimental (1.0%) (Srinuan & 
Bohlin, 2011). The same study found that the most preferred unit of analysis to study the 
digital divide was at the individual level (34.4%) closely followed by country level 
(33.3%). Within this study, understanding the demographics of potential respondents 
through the use of U.S. Census Data is important. Census data can be compared to survey 
respondents’ demographic data to examine how representative the study sample is within 
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the larger population. However, one of the limitations to this study will be accounting for 
disparities among age, ethnicity, income and education. Since the sample will be a 
convenience sample, it is expected that the data reported will follow current device 
ownership trends in age, gender, income, and education. It is anticipated that as national 
averages in Internet use and digital literacy changes, limitations in these types of studies 
will also change and result in a more representative sample. 
 
 
Figure 2.6: The Pew Research Center’s Internet an American Life Survey (n=2,253) 
demographics of Internet users (left image) and Internet use adoption overtime (right 
image). 
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2.3.9 Technology and the City 
From this discussion of Internet users and technology in general within the built 
environment, it is important to not view technology and society in opposition to each 
other. In other words, it is not man versus machine, but rather mobile technologies should 
be understood as an interface in the urban environment that shapes and informs 
communication relationships among people and their environment (de Souza e Silva & 
Frith, 2012). De Souza e Silva and Frith (2012) argue, “people do not detach themselves 
from the places they physically inhabit, but rather develop new types of relationships 
with them” (de Souza e Silva & Frith, 2012, p. 6). Richard Putman asserts “the key, in 
my view, is to find ways in which Internet technology can reinforce rather than supplant 
place-based, face-to-face, enduring social networks” (Putnam, 2000, p. 411). Horan 
(2000) takes this concept further by saying,  
“the need for physical public space and social interaction will not diminish, but it 
will be altered and evolve within a digital framework. There is no doubt that this 
will occur and have an impact on society, but how well they integrate with these 
relations will depend on how well we build our city” (Horan, 2000, p. 133).  
The apparent shift from home communication devices (i.e.: landline telephone, 
television, etc.) to mobile devices leads to interesting discussions for urbanists, architects, 
geographers, sociologists, and other related disciplines. While perceptions of technology 
have always varied, the most important question is how new mobile devices alter or 
change individual perceptions of public spaces and the urban environment, especially 
among device users and non-users of these technologies. Additionally, in scanning the 
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literature, one can find a continuing theme of control; users strive to gain more control or 
customization over the city and their individual experiences. Users are exerting more 
control over the urban environment, and determining how they interact and engage with 
the environment and other people co-located in physical space. De Souza a Silva and 
Frith (2012) claim that “Location-aware technologies are new types of mobile 
technologies and to date very little has been written about how they influence our 
perception of public spaces and relationships to other people” (p. 14). As a result, 
research should focus and aim to understand the individual user and their perceptions of 
these spaces, while also keeping in mind socio-demographic variations in device users 
and non-users. 
2.4 Origins of Communication Technology 
2.4.1 Introduction 
As early as 1905, the first pay phone was installed on a street in Cincinnati, and since 
then urban public spaces have hosted a wide range of telecommunication devices 
(Hampton, Livio, & Sessions Goulet, 2010). William (Bill) Mitchell (1996) compared the 
installation of telecommunication infrastructure to Baron Haussmann’s Parisian 
boulevards, yet rather than occurring as a massive visible change in infrastructure, it was 
an intervention that silently and almost invisibly reconfigured space and time 
relationships. With the popularization of the chat room, virtual space evolved into a 
platform for discussion and debate. Mitchell (1996) again makes connections back to the 
built environment and the Greek agora, by stating the “electronic agora – subverts, 
displaces, and radically redefines our notions of gathering place, community, and urban 
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life” (p. 8). Decades later, with the proliferation of social media networks, virtual space 
has continued to act as an ‘electronic agora.’ This particular perspective has sparked 
debate on the relevance of physical public space. Virtual space has been described in 
built environment literature as (1) a type of public space, (2) a substitute for physical 
public space, or (3) an enhancement to physical public space. Some authors have offered 
the idea that virtual space serves society similar to the way physical public space once 
served the ancient Greeks (Henaff & Strong, 2001). While, Dutch architect Rem 
Koolhaas has made the claim that the modernization of transportation and Internet 
communications has made traditional public space obsolete (Walters, 2007), and Michael 
Dear (1995) claims “the phone and modem have rendered the street irrelevant” (p. 31). 
Yet others have opposed these claims. Mitchell (1996) explains,  
“physical places and urban spaces will retain their relevance in the Internet society 
especially because people still care about meeting face-to-face and gravitate to places 
that offer particular cultural, urban, scenic or climatic attractions that can not be 
experienced at the end of a wire and a computer screen” (p. 141).  
The debate whether digital space serves as a substitute for public space was discussed 
in literature during the 1990s, as access to technology was limited to work and home 
settings via the desktop computer and landline. This review accepts the position of 
Mitchell (1996) who suggests that virtual space is reconfiguring relationships with 
physical space. Mobile technologies have been used as an interface to experiences within 
urban space for decades. The Walkman was one of the first devices where the merging of 
music and mobility were first studied (Gibson, 1993). Gibson (1993) claimed the Sony 
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Walkman did more to change human perception and experience of the urban environment 
than any other digital technology during that time. Other authors have noted that the 
Walkman did not lead to a withdrawal from public space, but rather it shaped the 
experience of that particular place (Gibson, 1993; de Souza e Silva & Frith, 2012). Later, 
with the iPod, there was an increase in user control, where music could “shuffle” or 
“playlists” could be customized to portray a particular mood or coincide with the time of 
day (de Souza e Silva & Frith, 2012). These small interventions have led to more 
advanced technologies that are now integrating physical location and virtual space. 
Location-based social networks (LBSN), where longitude and latitude coordinates are 
tagged with information such as photos, reviews, and social updates, makes it easier to 
physically change plans, meet with friends, and alter existing mental maps about the built 
environment (de Souza e Silva & Frith, 2012). Due to technological advancement in 
wireless and mobile networks, the public can access Internet outside of the work and 
home environment with a mobile device; these devices and their virtual forums have 
entered our public spaces. 
2.4.2 Space and Time Relationships 
Manuel Castells (2001) proposed the concept of space of flows. This concept 
rejects the notion that physical space will be irrelevant as cities become globalized. 
Castells (2001) outlines the economic shift that occurred during the Information Age 
(1960’s to present day), where cities shifted from a service-oriented economy to an 
information economy. As a result, he notes that new spatial forms emerged during this 
transformation of both a decentralized and centralized economy. However, he argues that 
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space and time should not be disconnected, and explains that space is “the material 
support of time-sharing social practices that work through flows” (Castells, 2001, p. 147). 
This concept is important as it rejects the traditional concept of space as a passive entity, 
and time as something that is active (Himanen, 2001). Since the time of Newton’s laws, 
time and space have been dichotomized; however, with the advent of new technology, 
time and space relationships are increasingly synchronous; which scholars believe are 
impacting and reconfiguring various spatial and social relationships in urban 
environments. Within urban theory, one place where this reconfiguration of spatial and 
social relationships has occurred is in third place theory. 
 
Figure 2.7: Digitally mediated public space is a result of physical and virtual 
relationships becoming increasingly synchronous 
 
2.4.3 Third Place Theory 
A growing number of scholars interested in new technology have suggested that 
computer-mediated environments serve the public realm as a new “third place” (Kendall, 
2002; Schuler, 1996). However, Sherry Turkle (1996) has outlined that its distinction 
from traditional third places is that the interaction in virtual third places is a simulated 
experience as opposed to an authentic or real experience. In the past, others have 
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criticized the notion of virtual third place due to it occurring largely in the home or work 
environment. However, with advancement in technology and mobile and wireless 
capabilities, participation in digital third places is no longer confined to the home and 
work environment through a desktop computer. Participation in digital third place is 
occurring within Oldenburg’s (1989) traditional third places (i.e.: parks, plazas, and 
coffee shops). This marks a phenomenon where digital space is now integrated into daily 
life and in physical third places (see Figure 2.7). Varnelis and Friedberg (2008) describe 
this phenomenon by saying,  
“In retrospect, the all-digital ‘city of bits’ seems to be a historical artifact, the product 
of a digital culture in which the user was tied to a CRT (cathode-ray tube) screen. The 
key technological devices that shape our lives—telephones and computers as well as 
the telematic networks that connect them—are now mobile, free of specific contexts 
but implicated in situational contexts, coloring those situations just as those situations 
color their contexts in turn. Today, however, as the previous sections on place and 
mobility suggest, rather than having one body withering away in front of the screen, it 
is progressively more common to navigate two spaces simultaneously…” (Varnelis & 
Friedberg, 2008, n.p).  
Mobile devices such as: laptops, netbooks, tablets, and smart phones, allow for an 
integrated digital and physical environment in daily public life. Townsend (2004) refers 
to this phenomenon as “digitally mediated urban space.” While in the early 1990’s there 
were fears of the growth of digital communications and its impact on physical places, de 
Souza e Silva and Frith (2012) suggest rather than viewing technology as something that 
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brings people together or drives them apart, mobile technologies should be viewed as 
interfaces in the urban environment that shape communication relationships with public 
spaces (de Souza e Silva & Frith, 2012, p. 5). Manovich (2001) supports this claim and 
asserts that books and cinema are earlier forms of interfaces that were introduced to 
public space. These interfaces should be viewed as “systems that enable people to filter, 
control, and manage their relationships with the spaces and people around them” (de 
Souza e Silva & Frith, 2012, p. 5). De Souza e Silva and Frith (2012) suggest a re-
conceptualization of technology and public space in order to allow users to think beyond 
the dualism of man versus machine. Once this is understood, designers of the built 
environment can look to engage citizens within these two realms, and seek a holistic 
understanding of these relationships and theories. 
2.4.4 Wireless Networks 
While mobile devices have popularized, Hampton et al. (2010) describe Wi-Fi 
networks as ranging from the formal to the accidental; where the most common include: 
(1) Municipal Wi-Fi (muni wi-fi), (2) Wireless community networks, (3) Hotspots, and 
(4) Residential Wi-Fi. Municipal Wi-Fi is government-sponsored and can provide 
wireless broadband networks ranging from an entire city to a few blocks. In 2008, there 
were more than 300 muni wi-fi projects in the United States alone that ranged from 
providing free access to charging a monthly fee for users (Hampton et al., 2010). 
Wireless community networks are typically provided by non-profit organizations that 
offer local and often free wireless Internet access to a block or urban area (Hampton et 
al., 2010). Hotspots typically imply that service is provided in a limited area and access is 
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often limited to paying customers. Hampton et al. (2010) also suggest, “hotspots have 
become a ubiquitous feature of the built environment” (p. 704). Finally, the ‘accidental’ 
networks such as Residential Wi-Fi refers to home use of wireless Internet. These 
networks are often open or closed, and there are various discussions within literature 
regarding illegal access to private residential Wi-Fi networks and the Wi-Fi network 
rights. Recent attempts to set up legislation that regulates Wi-Fi usage have mirrored 
legislation that is similar to water laws; where, Wi-Fi is often viewed as a public utility, 
such as water, for the public whose rights must be considered by the owner of the source 
(Sanusi & Palen, 2008). Here I will briefly review seminal studies that assess various 
types of wireless networks within public space and focus on wireless community 
networks, hotspots, and 3G technologies. 
2.4.5 Municipal Wireless Networks 
One particular initiative that gained popularity in the early 2000’s was municipal 
Wi-Fi (muni-wifi). Municipal wireless broadband networks can be defined as, 
“a government and community effort with the goal of designing, developing, 
implementing, and using wireless broadband for a specific coverage area, for 
specific users at a particular moment in time” (Tapia & Ortiz, 2010, p. 95).  
As the importance of Internet access heightens, there has been a proliferation of 
municipal Wi-Fi initiatives and private/public partnerships with wireless providers 
throughout major cities including Philadelphia, San Francisco, Seattle, and New York 
(Tapia & Ortiz, 2010). Since 2004, more than 400 cities have announced plans for 
wireless broadband networks, in an effort to enhance civic engagement, promote 
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economic development, and increase digital inclusion (Tapia & Ortiz, 2010). Tapia and 
Ortiz’ (2010) examine municipal efforts to deploy wireless Internet in four cities (Tempe, 
Portland, Corpus Christi, and Madison); however, in each case municipal Wi-Fi failed. 
The authors attribute the failures mostly to the incompatibility between municipalities’ 
and private industry goals. Where municipalities are promoting civic engagement, social 
inclusion, and economic development; private industry concentrates on profits over social 
welfare (Tapia & Ortiz, 2010). Their research cautions against an overly simplistic 
assumption that technology will foster civic engagement and solve social problems, and 
thus rejects a technological deterministic point of view. Rather than framing technology 
as an intervention, Tapia and Ortiz (2010) infer that the Internet is integrated into daily 
life. Furthermore, they claim that the Internet should be viewed as a public utility rather 
than an added luxury controlled through private industry (p. 94). Tapia and Ortiz (2010) 
conclude that access to broadband Internet may be necessary, but fails to be sufficient in 
alleviating social problems. However, their study demonstrates the weakness in large-
scale municipal Wi-Fi initiatives, and reflects the need for the evaluation of smaller scale 
projects and environments. 
2.4.6 Public Wireless Networks 
Rather than examining municipal wireless broadband Internet initiatives, this 
research will focus on smaller scale environments, such as public spaces where wireless 
networks and hot spots are provided. In the city of New York, there are approximately 
1,255 public Wi-Fi networks. One reason for this is that it is difficult to provide 
ubiquitous coverage in New York City because of weak signal strength and blockage due 
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to its densely designed built environment. When examining literature on Wi-Fi networks 
in public spaces, Forlano’s (2009) study found that many people who could not afford 
wireless Internet in their home often used free Wi-Fi in various public spaces. For 
example, one of the respondents, a homeless blogger, accessed free Wi-Fi via a net-book 
for daily blogging activities (Forlano, 2009). Demonstrating the impact of the Internet 
within public space could provide a diverse set of users with access to information that 
they would not have otherwise. Additionally, the provision of Internet may allow for a 
more representative public. 
2.4.7 Public Wireless Access and Social Networks 
Hampton et al. (2010) studied the sociability of seven different types of public 
spaces varying from parks, plazas, and indoor markets in four cities, Manhattan, San 
Francisco, Philadelphia, and Toronto that had varying levels of free to paid wireless 
Internet access on site. The authors wanted to understand if Internet access to public 
space has the potential to reshape the public realm. The authors begin by saying, “[g]iven 
that participation in diverse physical and virtual spaces can contribute to democratic 
engagement, it may develop political action and stimulate democracy or it may not” (p. 
702). Their initial premise claimed that with its location and connectivity, Wi-Fi in public 
space might revitalize and improve public space safety, reduce social inequalities, and 
possibly increase democratic engagement. Conversely, the authors suggest it may not, 
and Wi-Fi may push out existing public life and contribute to privatism (Hampton et al., 
2010). Their study found that only 19% of all wireless Internet users reported online 
activities that did not involve active participation within existing social networks or other 
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forms of online information sharing (i.e.: blogging). They also found that Internet users 
did not interact with those co-located within physical space as much as non-users. 
However, the authors found a high diversity in social ties that were being maintained 
online. As a result of this study, Hampton et al. (2010) conclude that  
“wireless Internet connectivity within urban public spaces may have unanticipated 
and positive consequences for participation in the public sphere – including 
political and diverse social engagement – beyond what could have previously 
been afforded by urban public spaces that are free of Internet connectivity” (p. 
719).  
A similar study by Forlano (2009) examined various public Wi-Fi environments 
that include coffee shops, parks, and airports found that when surveying users who joined 
public wireless networks, forty percent of the respondents chose that particular location 
due to its free Wi-Fi, and thirty percent responded that sometimes Wi-Fi was the reason 
for choosing that location (Forlano, 2009). As a result, roughly seventy percent have 
attributed Wi-Fi has a factor in determining their choice of location (Forlano, 2009). 
Forlano’s (2009) study was limited in studying one urban park with free wireless access 
and noted that while some parks with Wi-Fi such as Bryant Park are highly successful, 
others continue to be unsuccessful. Forlano (2009) suggests that in New York  
“since at least 2002 park organizations and business development organizations 
have deployed WiFi hotspots in order to attract people to parks and public spaces. 
However to date, there has not been any research to verify that their assumptions 
are correct” (p. 348). 
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Forlano (2009) claims that Wi-Fi networks can play a role in regulating behavior, 
especially as wireless networks which were once open, and are now largely closed. 
Forlano (2009) explains, 
“wireless networks are important in defining the boundaries of digital spaces 
which are increasingly overlaid onto the physical spaces in which we spend our 
everyday lives. With regard to the openness and closure of networks, both 
software and hardware play roles in the social, political and economic regulation 
of the ways in which these networks can be used” (Forlano, 2009, p. 350). 
Forlano’s (2009) study also found that many people who could not afford wireless 
Internet in their home often used free Wi-Fi in various public spaces.  Internet within 
public space could provide a diverse set of users with access to information that they 
would not have otherwise. Additionally, the provision of Internet may allow for a more 
representative public. As previously stated, the Pew Internet Survey (2012) found an 
increase in adult mobile device ownership, and a more diverse set of Internet users (see 
Figure 2.6). This demonstrates the need to understand how digital mobility and new 
wireless provisions in public space impact the physical environment.  
2.4.8 Mobile Communication and Location-based applications  
 Location-based applications such as Dodgeball, Google Latitude, Find Friends, 
and Loopt have increasingly become of interest to researchers in urban technology and 
new media studies. One of the first location-based social networking applications in the 
United States was Dodgeball (Humphreys, 2005). This application allows friends within 
personal networks to know the location of themselves and other friends via their mobile 
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device. Dodgeball was designed as a free service where users invite their friends to join 
them spatially (similar to Facebook), and users send ‘check-in’ messages, which would 
notify friends of their location via text. Primarily, this service was used for meeting up 
with groups of friends in a particular location, and provided a visual representation using 
a map that depicts their social network based on geographical location (Humphreys, 
2005).  
Humphreys’ (2005) examined how the mobile application “Dodgeball” was used 
to facilitate social congregation in public space, and suggests that these types of 
applications may expand the traditional understanding of physical space and social 
interactions. Scholars have asserted that as technology improves, social interaction is no 
longer constrained to time and space relationships (Giddens, 1991; Meyrowitz, 1985). 
This is demonstrated through global and local interaction of people through Skype, 
Facebook, Craigslist, and other communication and exchange platforms. Townsend 
(2000) corroborates this, and suggests that mobile technology has changed the urban 
dynamics of information resulting in a ‘real-time’ city. Humphreys (2005) explored the 
impact of ‘real-time’ information on social interaction with a case study on Dodgeball, 
and found that three general factors contributed to user congregation in public space. 
These factors included: (1) timing of the message received relative to the time of day or 
activity of the person, (2) spatial proximity of friends to Dodgeball user’s location, and 
(3) travel time or ease of travel to get to a new location. Humphreys (2005) found that 
Dodgeball participants would redirect their plan or change their trip depending on timing, 
spatial proximity, and ease of travel.  
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Humphreys (2005) study found that redirection seemed to work better in more 
densely populated pedestrian environments such as New York City, rather than Los 
Angeles or Minneapolis, where the urban landscape is spread out and travel distances are 
harder to navigate (Humphreys, 2005). The emphasis of  ‘real-time’ interaction is crucial 
to this particular study as Humphreys (2005) found that “mobile technology allowed for 
synchronous mediated communication while in transit” which traditionally has not been 
easy to accomplish when space and time relationship were dichotomized (p. 769). 
Humphreys’ (2005) also suggests that Dodgeball shifts public spaces towards a parochial 
space, one of Lofland’s (1998) three urban social spaces. Parochial spaces are not public 
or private, but are characterized by “ a sense of commonality among acquaintances and 
neighbors who are involved in interpersonal networks that are located within 
communities” (Lofland, 1998, p. 10). Lofland (1998) suggests that these features are 
socially defined rather than something that is a physical feature. As a result, Humphreys 
(2005) suggests that mobile social networks, such as Dodgeball, may change the urban 
environment for people who use this technology by making the city more familiar and 
less anonymous. While Humphreys’ (2005) study focused on a macro-scale that largely 
evaluates social networks within public spaces, it leads to interesting conclusions on how 
new media technology is reconfiguring users experience within the city and urban public 
spaces. A shift in social relationships within physical space may affect users perceptions 
of these spaces. While people’s ability to act on synchronous information (i.e.: 
redirection of destination) may also affect users’ behavior within urban public space.  
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2.4.9 Significance 
While the development of the World Wide Web launched in the 1990’s, its 
mobility and wireless capabilities in recent years has altered the discussion of human 
behavior and social interaction within the built environment. Generally speaking, the 
designs of public spaces have remained relatively constant. Some visible 
accommodations to new technology include: signage announcing free Wi-Fi, retrofitting 
spaces with power outlets, and the addition of urban furniture with power. However, 
there is also an apparent shift in human behavior within these settings, and how users 
interact socially and within the physical environment. Some scholars have described 
wireless and mobile communications by using the analogy of the wind. For example, just 
as wind makes itself visible only through the object it blows on; the presence of Wi-Fi is 
typically only known through the visible difference of people’s behavior and engagement 
with devices (Sansui & Palen, 2008). As a result, Sansui and Palen (2008) suggest that, 
“Wi-Fi challenges us to reconsider space and place theoretically and practically 
because it offers another layer for possible interaction in spaces, yet its boundaries 
are not well-articulated…these examples suggest that Wi-Fi, layered on top of 
physical spaces and the experientially created places loosely associated with 
them… changes the kind of place-behavior that can happen in particular spaces” 
(Sansui & Palen, 2008, p. 260 - 262). 
However, it is important to realize that these boundaries are shifting and are uncertain, as 
signal strength varies from day to day, and as people become more aware of Wi-Fi zones. 
For example, a coffee shop is a common space for wireless Internet use; however, the 
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parking lot outside of the coffee shop provides access too. Sansui and Palen (2008) 
suggest that Wi-Fi could also create new boundaries and spaces for use and social 
interaction. As a result, the basic premise for understanding social interaction and human 
behavior in public space is to provide better places. Rapoport (1977) recognized the 
importance of this by saying, 
“findings about human preferences, perceptions, cognition, behavior, socio-
cultural variables and so on will, in principle, have an impact on our 
understanding of urban form and through that will influence the way cities are 
organized and the criteria used in planning and design to supplement those now 
used” (p. 383). 
Places that consider the user needs, whether by age, culture, social, and technological 
needs, can result in the creation of better places. Additionally, as an increase in ‘smart’ 
device ownership and device mobility occurs (Pew Internet Survey, 2012, n.p.); its 
impacts on the built environment are not clearly understood. Anthony Townsend, 
professor and Executive Director of the non-profit group NYCwireless, suggests that 
research  
“in wireless networks have remained largely outside the realm of architectural and 
urban design, despite their powerful impacts on the movement and space 
requirements of individuals, families, and workgroups” (Townsend, 2004, p. 101). 
 
Architects and urban designers should understand the mechanism for control and 
management of these mobile networks and their potential impacts within the physical 
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realm. There is also a need to understand how the physical qualities of public space help 
support use, including Internet use, within its design. Németh and Schmidt (2011) found 
that POPS score significantly higher in features that discourage use, and have more 
surveillance and policing than publicly owned spaces; yet, in their assessment, Internet 
access was not a component in their criteria for evaluating such spaces. As a result, 
parallel themes concerning access to both physical and virtual space should be included 
in future evaluations as the importance of Internet access heightens. While it is clear that 
different perceptions of public space have always existed, it is important to question how 
advancement in technology and its integration into public space will influence the 
configuration, perception, and experience of public space (de Souza e Silva & Frith, 
2012). It is clear that future research that tests these claims should be explored in order to 
better understand how public space users’ perceive and behave within digitally mediated 
public space.  
2.5 Theoretical Framework 
2.5.1 Environmental Psychology 
 Studying the relationship between people and the built environment is often a 
multi-disciplinary field of inquiry (Proshansky, Ittelson, & Rivlin, 1970). This particular 
study approaches the research topic from an environmental psychology perspective. 
Environmental psychology focuses on human behavior in relation to the physical 
environment and its social processes (Proshansky et al., 1970). Proshansky et al. (1970) 
explain, “man’s social problems express the complexity of his existence in a complex and 
changing environment. They have no simple solutions because what determines them is 
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not simple” (p. 7). Often in environmental psychology studies are conducted at the 
individual-level (micro) or the level of social organization (macro) (Proshansky, et al., 
1970). This research studies the individual-level where human experiences and behavior 
within the social and physical environment are assessed. At the individual-level of 
analysis researchers are seeking to understand the inner experience of the person in the 
form of perceptions, feelings, values, and underlying motivations which affect the 
meaning of the environment for that individual and initiates responses to the 
environment. Scholars have described this approach in various ways, one term often used 
is man-environment studies (Rapoport, 1982) and more recently user-centered theory 
(Vischer, 2008).  
2.5.2 User-centered Theory 
User-centered theory allows for knowledge accumulation by understanding both 
the micro-scale of the user’s experience, and the macro-scale of the physical 
characteristics of the built environment (Vischer, 2008). Often user-centered theory is 
situated somewhere between concepts of environmental determinism and social 
constructivism. The former, is often discredited for being overly simplistic and one-
dimensional as it argues that the built environment informs and regulates all human 
behavior (Vischer, 2008). While social constructivism is often too extreme in its premise 
that the human experience, which is reality, is solely socially constructed (Vischer, 2008). 
User-centered theory situates itself in the middle of these theories, and research is often 
conducted through assessing the physical environment while also surveying users 
perceptions of the environment. De Souza e Silva and Frith (2012) make the argument 
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against spatial determinism and argue that while the built environment does affect the 
way people socialize and use space it is only a partial component. The authors assert that 
people also shape their built environment, “it is a reflexive relationship to other societal 
factors that influence public life” (de Souza e Silva & Frith, 2012, p. 33). Similarly, this 
reciprocal relationship exists within virtual space. For example, Facebook, which started 
predominately as a photo-sharing social network, is now being used to form groups, 
disseminate information rapidly, and form physical meeting points. Additionally, Twitter, 
a micro-blogging network, has repeatedly broken news prior to the associated press. As a 
result, with the evolution of both virtual and public space, understanding both the 
physical and the virtual realms and how users interact with these spaces becomes critical 
in understanding the future of public space and its role in society from a user-centered 
approach.  
 
Figure 2.8: Theoretical Framework Diagram 
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2.5.3 Public Space Assessment and Measuring Publicness 
Scholars (Francis, 1989; Németh & Schmidt, 2011) assert that existing research 
on the effect of control on public space is limited, and that there is a need to empirically 
study the role of design, management, and use of public spaces. However, scholars also 
note that current research in this subject area provide evaluative definitions of the concept 
of publicness and also fail to create dimensions that allow for systematic form of 
assessment (Németh & Schmidt, 2011, p. 283). Németh and Schmidt (2011) provide a 
model for publicness that includes three core components: ownership, management, and 
uses/users. Ownership has been described in previous sections, but management and 
uses/users will now be discussed further.  
According to Németh and Schmidt (2011) management “refers to the manner in 
which a space is controlled and maintained, and specifically refers to the methods by 
which owners indicate acceptable uses, users, and behaviors” (p. 11). Levels of 
management can range from inclusive/open or exclusive/closed (Németh and Schmidt, 
2011). Management is often a component of the concept of openness. Németh and 
Schmidt (2011) developed an observational-based index that measures the level of 
‘publicness’ within the dimension of management of public space. Their criteria assesses 
features that either encourage use or discourage the use of the space through four major 
categories: (1) laws and rules governing the space; (2) surveillance and policing present 
in the space; (3) design and image-building techniques to both literally and symbolically 
dictate appropriate behavior; and (4) access restrictions and territorial separation to 
control space (p. 13).  The index includes twenty indicators that are directly observed, ten 
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indicators relate to the encouragement of use and the other ten relate to the 
discouragement of use, and spaces receive a score on each use (see Table 2.1) (p. 13-14).  
 
Table 2.1: Example of management index (Németh & Schmidt, 2011, p. 14). 
While the dimension of management has been examined, scholars have indicated 
that the most difficult component to measure is public space users’ perceptions of the 
control and management of these spaces. Németh and Schmidt (2011) stress the 
importance of including users’ perceptions of publicly accessible spaces, and 
acknowledge that users’ perceptions can vary where some spaces may feel more public to 
some individuals, while the same space may feel less public to others. As a result the 
authors suggest that perceptions of publicness must also be factored into the study to 
create a more holistic understanding of the concept. Németh and Schmidt (2011) suggest 
further research is needed for the dimension of uses/users, and that user-intercept surveys 
would provide insight in how users interpret these spaces. The importance of 
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understanding user groups in public space is also corroborated by Franck and Paxson 
(1989) who argue that a greater diversity of people and activity-types is an indicator of a 
greater publicness. These studies establish base criteria for assessing the relationship 
between users perceptions and the control and management of public space. However, it 
is apparent that there is a need for more research within this area. Additionally, this 
research should be abstracted to other types of public spaces, such as digital space where 
users’ perceptions are influenced by not only the physical environment but also the 
digital environment that is offered through ubiquitous connectivity. 
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CHAPTER THREE 
A MIXED METHODOLOGY APPROACH TO PUBLIC SPACE RESEARCH 
3.1 Mixed Methodology Research 
3.1.1 Introduction 
This project uses a mixed methods approach using a triangulation convergence 
model that examines the relationship between public space user’s and wireless access in 
public space in New York City. A triangulation convergence model is a type of research 
design in which different but complementary quantitative and qualitative data are 
collected on the same topic, analyzed separately and then compared (Creswell & Plano 
Clark, 2007). This study incorporates a user-centered approach in its research design by 
using two methods that include: (1) visual preference survey, and (2) on-site observation. 
A visual preference survey is typically a quantitative tool, and is used to test the 
assumption that wireless access in public space may influence users’ perceptions of 
privately owned public space in New York City. Concurrent with this data collection, 
qualitative observations examined user’s behavior in digitally mediated privately owned 
public space. In order to examine users’ perceptions, open-ended questions were added in 
a questionnaire following the visual preference survey in order to get a deeper 
understanding of users’ perceptions of digitally mediated public space in New York City. 
The reason for collecting both quantitative and qualitative data is to bring together the 
strengths of both forms of research to compare and corroborate results (Creswell & Plano 
Clark, 2007). This study ultimately seeks to expand on Németh and Schmidt’s (2007, 
2011) previous studies, and propose that use/users as well as abstract types of public 
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space, such as digital space, should also be evaluated when assessing the publicness of  
space. Figure 3.1 conceptualizes the relationship between publicness and ownership, 
management, and use/users as previously outlined within the existing literature. This 
diagram illustrates how digital access can affect both the use of public space and users 
perceptions and behaviors within digitally mediated public space.  
 
Figure 3.1: Conceptualizing publicness and the impact of digital access 
3.1.2 Triangulation Mixed Methods Convergence Design 
 A triangulation design is one of the most commonly used forms of mixed methods 
research design (Creswell & Plano Clark, 2007). The rationale for using this particular 
research design is to utilize the strengths of both quantitative and qualitative methods to 
compensate for some of their inherent weaknesses. Triangulation design is conducted as a 
single-phase study where both qualitative and quantitative research will be conducted 
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concurrently with equal weight given to both the quantitative and qualitative results. 
While the data is concurrently collected, collection and analysis is conducted separately. 
The data is then compared and contrasted to allow an overall interpretation of the 
phenomenon (Creswell & Plano Clark, 2007; also see Figure 3.1).  
3.1.3 Overview of Research Design 
This study utilizes a mixed methods approach and began with a visual preference 
survey. A visual preference survey is a quantitative tool where images or scenes are rated 
on preference-based 5-point Likert scale, and statistical analysis is performed to find 
correlations between images and categories of previously designated scenes (Kaplan, 
Kaplan, & Brown, 1989). The purpose of the survey is to examine if there are significant 
differences in user preferences of spaces when evidence of Internet access is present. A 
second objective of this survey is to identify categories based on users’ perceptions of 
digitally mediated public space. Following the image section of the survey, open-ended 
questions were asked, in order to get a deeper understanding of users’ perceptions. This 
study also utilized place-centered observational techniques to better understand user 
behavior in digitally mediated public space, and test if the categories identified in the 
survey are apparent in the observation of human behavior (Proshansky, Ittelson, & 
Rivlin, 1970; Sommer & Sommer, 2001). Additionally, this method has been used in 
countless studies in the field of environmental psychology and dates back to Proshansky, 
Ittelson, and Rivlin’s (1970) seminal work. Proshansky, Ittelson, and Rivlin (1970) 
describes behavioral mapping as an empirical “technique for studying environmental 
influences on behavior” (p. 658). 
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Figure 3.2: Triangulation Convergence Model: A Mixed Methods Research Design for 
the proposed study (modified from Creswell & Plano Clark, 2007). 
 
3.1.4 Internal Validity 
 Punch (2003) claims that a survey has internal validity when consistent and 
coherent logic is employed in how the variables are measured, collected, and analyzed. 
Visual preference surveys, developed in the 1970’s, have proven to have high internal 
validity, and the procedure for conducting visual preference surveys are clearly outlined 
within the literature. In qualitative research, validity is often discussed as verification 
strategies. The verifications strategies employed were member-checking tools and criteria 
and the triangulation of observation and survey data. The pre-testing of each method 
(survey and observations) aided in establishing internal validity. The most important 
issue with this study and establishing internal validity is with the survey tool. The survey 
tool was pre-tested and a focus group used to discuss issues with the survey questions and 
design in order to reduce measurement error. Finally, utilizing a mixed-methodology 
 64 
approach allows this study to validate the quantitative results with qualitative findings 
(Creswell & Plano Clark, 2007). 
3.1.5 External Validity 
Generalizing to a greater population is not the intent of this study; however this 
research does allow abstracting to a well-defined group of users of Wi-Fi networks in 
digitally mediated public space. However, establishing concept validation is important for 
this particular study, and the relationship between concepts are guided by existing 
theories identified through the extant literature. 
3.1.6 Reliability 
 Interitem reliability of the survey instrument was tested through Chronbach’s 
alpha. While reliability, which is often described as transferability in qualitative research, 
is increased when in-depth information is collected from respondents. A pilot study was 
conducted using a mixed methods approach to also aid in establishing the reliability of 
the study design. 
3.2 Procedures 
3.2.1 Site Selection and Sampling  
For this study purposeful sampling, a type of non-probability sampling was 
utilized for the selection of sites. Non-probability sampling is used in this case because 
the target population is users of a specific location, and probability sampling would not 
adequately capture that target population. The sampling frame was derived from 
Kayden’s (2000) list of 503 privately owned public spaces, which is the most recent 
comprehensive list of POPS in the city of New York. However, it should be noted that 
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one disadvantage to non-probability sampling is that categories may not be fully 
represent the entire population (Babbie, 1990). However given the nature of public space 
and the inherent variation of its users, it is difficult to fully capture. Additionally, this 
study draws conclusions based solely on a small sample of sites, specific to New York 
City’s privately owned public spaces. The city of New York was chosen for the following 
reasons: (1) the population and density of New York allows for a greater diversity of 
users to observe; (2) New York City has one of the largest number of public spaces, and 
particularly privately owned public space in the United States; (3) an existing 
database/list of privately owned public spaces in New York has been previously 
developed by Kayden (2000); (4) an existing database for hotspots and Wi-Fi networks 
within the city of New York exists through the recent government initiative: 
nycopendata.socrata.com; and (5) the Downtown Alliance of Lower Manhattan, a non-
profit group that provides free Wi-Fi in Lower Manhattan has agreed to launch the survey 
on their network splash page. 
3.3 Survey Method 
3.3.1 Visual Preference Survey  
The purpose of the visual preference survey is to identify commonalities of users’ 
preferences based on users’ responses to images; these common traits are categorized and 
evaluated through interview responses and researcher observations. By understanding 
users preferences, Kaplan and Kaplan (1989) found that common preferences could be 
identified and categorized. A visual preference survey is a quantitative tool developed by 
Kaplan and Kaplan (1989) and has been used in many studies that evaluate individual’s 
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preferences of the built and/or natural environment (See: Kaplan, Kaplan, & Brown, 
1989; Steinitz, 1990; Herzog, 1992). The survey consists of a series of images and asks 
respondents to score these images on a 5-point Likert scale based on their own feelings or 
preferences. Kaplan and Kaplan (1989) found that people’s responses to two-dimensional 
images are very similar to their responses in a physical setting. Additionally, by using a 
visual preference survey, the researcher can maintain some control of what the 
respondent views and eliminates some of the outside “noise” or distractions occurring in 
a physical space (Kaplan & Kaplan, 1989). The authors also argue that conducting 
research on preferences in a physical environment would introduce a variety of variables 
that would be difficult to replicate and control (Kaplan & Kaplan, 1989). 
The visual preference survey was administered as an online survey, and the link 
was posted on the splash page of the Wi-Fi networks within Lower Manhattan’s public 
spaces. The web-based survey asked respondents to rate various images of public space 
on a five-point Likert scale that ranges from “Like it a great deal” (5) to “Don’t like it at 
all” (1). In conjunction with the scale measure, respondents were asked to click with their 
mouse on the general area of the photo where their response is generally directed. For 
example, if a respondent chooses the score (1) “I don’t like it at all” then they would be 
prompted to click on general area of the photo in which they disliked. This feature, 
developed by Qualtrics survey software, generates “heat maps” that can serve as a 
descriptive tool in interpreting responses in more depth. At the end of the survey, a brief 
questionnaire asked respondents about how often they visit the public space, how often 
they engage in the use of technology while in public space, device ownership, and 
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demographic questions. A final question asked respondents of their willingness to be a 
part of an interview, where contact information will be collected on a voluntary basis for 
the second method employed in this study (see Appendix B for the survey instrument). 
3.3.2 Survey Type 
The visual preference survey is considered a cross-sectional survey, and is the 
most appropriate for this particular study because it collects data in a single moment in 
time to make inferences about the target population (Singleton & Straits, 2010; Babbie, 
1990). The target population, public space users, can vary by day, time of day, time of 
year, demographics, and many other factors. Thus performing a longitudinal study may 
not yield significant or even comparable results. The cross-sectional survey serves as a 
“snap-shot,” as described by Singleton and Straits (2010), of users perceptions of the 
environment. A few disadvantages to the cross-sectional survey design is that it can not 
be generalized beyond the target population. However, with this study focusing solely on 
a small sample (n=6) of similar environments (privately owned public space in New York 
City), the advantages outweigh those disadvantages. 
3.3.3 Survey Data Collection Mode 
The visual preference survey was launched as a web-based survey via the Wi-Fi 
networks splash page in order to target Internet users in public space. A splash page is a 
web page that is automatically opened when a user selects an Internet browser on any 
device. The survey was designed in Qualtrics, and responses will be stored in Qualtrics’ 
database. However, one criticism with web-based surveys is the uncertainty of the survey 
itself and the fear of the web being an unsafe environment (Dillman et al., 2009). One 
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way to ease respondents fear is to establish a connection between the surveyor and 
respondent by providing information regarding the survey and the parties involved in 
conducting the survey (Dillman, et al., 2009). This was done through a short introduction 
paragraph prior to beginning the survey. Also, providing transparency in the survey by 
demonstrating how this data will be used in the introduction is important. Finally, being 
part of a legitimate third-party, such as a doctoral student from a major University, should 
ease the respondents’ fears in the legitimacy of the online survey (Dillman et al., 2009). 
The survey was launched in July of 2013 and closed in October of 2013 to capture the 
highest activity levels for that particular month. The network has estimated that in 
September 2012 there were over 300,000 users on the network in one month. 
3.3.4 Survey Analysis (Category-Identifying Methodology) 
 Kaplan and Kaplan (1989) use a Category-Identifying Methodology (CIM) in the 
analysis of the visual preference surveys. CIM is where one can extract information about 
how scenes (images) are grouped together (Kaplan & Kaplan, 1989). Statistical analysis 
is employed to discover correlations between items and categories (Kaplan & Kaplan, 
1989). They also emphasize that “the scenes constituting a category reflect a common 
perceptual theme; there is no requirement, however, that they be similar in terms of the 
degree of preference” and the final interpretation of themes is determined by the 
researcher (p. 20-21). The principle statistical analyses used were Factor Analysis and 
reliability testing using Cronbach’s alpha. Factor Analysis is the most common form of 
statistical analysis for visual preference surveys and this was conducted using Statistical 
Package for the Social Sciences (SPSS) software. When performing factor analysis the 
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procedure results in a matrix that indicates the best “fit” or “loading,” which indicates to 
what degree an item belongs to a category (Kaplan & Kaplan, 1989). Previous studies 
have adopted a threshold loading value of .40, where items with loadings above this value 
define the make-up of a category (Kaplan & Kaplan, 1989). A criterion for image 
selection was developed (See Table 3.1) and only images that met all criteria were 
considered for inclusion in the study.  Image familiarity is often considered an alternative 
explanation for preferences. In order to reduce familiarity, images with recognizable 
places were limited in this study (Vincent, 2009).  
3.3.5 Survey Scenes and Image Selection Criteria 
Kaplan and Kaplan (1989) have found that 60 scenes is the optimal number of 
images to ask a participant to rate in an on screen-viewing format. However, after an 
iterative process, this study utilized 24 images paired with a lengthier questionnaire. Prior 
to selecting photos issues with photo quality, photos taken at eye-level, color 
photography, black and white photography, detailed shots, expansive shots, and seasonal 
and climatic variations in scenes should all be considered (Kaplan & Kaplan, 1989). This 
study presented color photos in the landscape orientation, taken in an urban setting from 
similar angles (at eye level), and kept climatic and season conditions constant. 
Image Selection Criteria: 
Color photography  
Landscape or horizontal orientation 
Urban setting 
Photo taken at similar angles at eye level 
Climatic and seasonal conditions will be 
constant 
Limited reference to water 
Similar seating options within categories 
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Similar ground surfaces within categories 
Royalty free and obtainable images 
Table 3.1: Each image should meet the image selection criteria to qualify as an image  
3.3.6 Image Categories (24 Total Images) 
Following an iterative process, the final selection of photos that met the image 
criteria were selected. Each image was purchased from © Project for Public Spaces, Inc. 
www.pps.org as royalty-free on March 18, 2013. Each image depicts spaces where 
physical design encourages the use of the space. It is evident that each photo is part of a 
densely populated area where Internet activity is apparent and not apparent; images were 
altered using Adobe Photoshop to add evidence of wireless activity. Each image was 
categorized and assigned a photo identification code by public space typology, Urban 
Plazas (PLZ), Urban Parks (PKS), and Edges (EDG). Ratings from these photographs 
should reveal users’ preference towards spaces with or without wireless activity that 
occurs within an urban environment. Images include a diversity of seating types that are 
fixed as well as mobile or detached, and allow for a higher degree of customization for 
the user (Whyte, 1980; Carr et al., 1992). 
Urban Plazas (PLZ1) 
• Fixed seating: 90% - 100%  
• Ground Surface: 90% - 100% Paving (minimal green space) 
• Climate: Constant – Summer 
Without Wi-
Fi 
 
  
Photo ID PLZ1A PLZ1B PLZ1C 
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With Wi-Fi 
   
Photo ID PLZ1D PLZ1E PLZ1F 
 
Urban Plazas (PLZ 2) 
• Fixed Seating: 90% - 100%  
• Ground Surface: 25% - 40% Green Space 
• Climate: Constant – Summer 
Without Wi-Fi 
 
  
Photo ID PLZ2A PLZ2B 
With Wi-Fi 
  
Photo ID PLZ2C PLZ2D 
 
Urban Parks (PKS1) 
• Fixed Seating: 90% - 100%  
• Ground Surface: 90% - 100% paved 
• Climate: Constant - Summer 
Without Wi-Fi 
 
 
Photo ID PKS1A PKS1B 
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With Wi-Fi 
  
Photo ID PKS1C PKS1D 
 
Urban Parks (PKS2) 
• Mobile seating: 90% - 100%  
• Ground Surface: 90% - 100% paved 
• Climate: Constant – Summer  
Without Wi-Fi 
  
Photo ID PKS2A PKS2B 
With Wi-Fi 
  
Photo ID PKS2C PKS2D 
 
Urban Edges (EDG1) 
• Seating: 90% - 100% fixed 
• Ground Surface: 90% - 100% paved 
• Climate: Constant – Summer  
Without Wi-Fi 
  
Photo ID EDG1A EDG1B 
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With Wi-Fi 
  
Photo ID EDG1C EDG1D 
 
3.3.7 Concepts and Validation Methods 
The survey questionnaire, interviews, and observation were developed to test 
abstract concepts and theories within literature (see left side of Table  “abstract 
concepts”). The table below demonstrates how each tool will be used within the analysis 
of the survey (see right side of Table 3.2 “validation methods”). Fay adds, “the concepts 
used to describe and explain human activity must be drawn at least in part from the social 
life being studied, not from the scientists’ theories” (Fay, 1996, p. 114). As a result, other 
concepts may exist and this research design allows for the exploration of unexpected 
concepts. Although no single theory can be adopted to explain a rich and complex 
environment, the acknowledgement of theories aid in developing a richer understanding 
of yourself and what you are studying. As a result, this study has identified major terms 
and definitions (derived from literature), these terms influence impact the concept of 
publicness and other related theories, and the research design used as a tool to validate 
these concepts while looking for other possible meanings. The table below summarizes 
the relationship between the major concepts and methods and specifies how each tool 
was used within the analysis of the survey. The visual preference survey (VPS)  
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examined underlying preferences of public spaces with Wi-Fi and without Wi-Fi among 
various public space typologies.  
VALIDATION METHODS 
 
ABSTRACT CONCEPTS 
Survey 
Method 
Survey 
Method 
Behavior
al 
Mapping 
Theory and Coded 
Theme 
Assessment: Measuring 
Publicness 
VPS  
(n=71) 
Open-
Ended 
Questions 
(n=50) 
Observati
on 
(n=3,755
) 
(O1) Ownership of Public 
Space 
• POPS are theorized as 
more regulated than other 
spaces. 
People’s Awareness of POPS 
• Knowledge of ownership 
 
X (Q 5)  X Ownership and 
Management (Larger 
theory) 
 
“To assess the 
potential for 
publicness… 
measuring how a 
space is used and 
perceived can more 
accurately determine 
actual publicness” 
(Nemeth and 
Schmidt, 2011, p. 12).  
 
Note: This is the 
justification for why I 
am examining the 
users behavior and 
perceptions of these 
spaces. Users are the 
best indicators in 
understanding how 
public a public space 
is perceived… 
General attitudes toward: 
• Public Space 
• Internet Access  
• Internet Access in Public 
Space 
Public 
Space: (Q 
54b, 54d) 
 
Internet 
Access: 
(Q 54a, 
54e) 
 
PS & 
Internet: 
(Q 54 c, 
56 e) 
  
User’s Behaviors in Public Space 
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Non-Device Users 
• Age, Gender, Ethnicity, 
Income, Employment 
status, Education level 
 
X  X (P) Indicator of 
Publicness  
Franck and Paxson 
(1989) argue greater 
diversity of people 
and activity types is 
an indicator of a 
greater publicness. 
 
Gehl (1987) defines 
three types of 
activities that occur 
with healthy public 
spaces. They range in 
social contact (low to 
high). 
 
User Activity Types 
• Necessary activities 
• Optional activities 
• Social activities 
 
X 
(Q 62) 
 X 
(SA) Social Activity 
The Social Life of 
Public Spaces and the 
importance of 
physical design / 
setting (Whyte, 1980) 
User Interaction 
• Weather 
• Time of day 
• Seating preference 
• Proximity to attractions 
• Vegetation 
X  
(Q 55e) 
(Q 56b) 
 x 
(DD) Digital Divide  
The gap is closing in 
the United states.  
There are programs 
for city schools and 
libraries – but none 
for PS – many 
programs are non-
profit based. 
Device Users 
• Age, Gender, Ethnicity, 
Income, Employment 
status, Education level, 
X  
(Q 69 – Q 
74) 
X X 
(DM) Digital 
Mobility 
Pew Internet Survey 
(2012) shows adult 
mobile gadget 
ownership on the rise  
 
The Federal 
Communication 
Commission (FCC) 
recognizes broadband 
Device ownership, Device 
type 
X  
(usage data) 
 
(Q 60) 
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as no longer a luxury 
but a necessity to 
participate in society. 
(DA) Digital 
Accessibility 
Forlano (2009) found 
that many people who 
could not afford Wi-
Fi networks at home 
used free Wi-Fi in 
public settings. 
 
Device Users 
• Wi-Fi access at home, 
Importance of signal 
strength, 3G capabilities 
 
X  
(Q55a – 
Q55c) 
 
(Q56c - 56d) 
(Q57a -57b) 
X X 
(SN) Social Networks 
Lofland (1998) 
suggests that social 
relationships are 
shifting to web-based 
interactions 
(“parochial space”) 
and may impact 
perceptions of 
existing physical 
public space. 
 
Device Users 
• Internet activity 
 
X  
(Q55a – 
Q55c)  
(Q 59) 
(Q 63) 
X  
(ThPl) Third Places 
Oldenburg (1989) 
third place theory – 
the need for people to 
have a third place - 
outside of the home 
and work 
environment. 
 
User Motivation (reason for 
visiting) 
• Wi-Fi 
• Scenic and climatic 
attractions 
• Both 
X  
(Q55d – 
55e) 
 
(Q 56c - d) 
 
(Q 57a) 
X  
(RelPS) Relevancy of 
PS 
Michael Dear (1995) 
claims “the phone and 
modem have rendered 
the street irrelevant” 
(p. 31) 
Mitchell (2003) 
argues the opposite 
that physical spaces 
will retain relevancy 
User and the Built 
Environment 
• Preferences in meetings 
(face to face), online, or 
both 
• Importance of cultural, 
urban, scenic and 
climatic attractions 
X 
 
(Q 54f) 
(Q 58a) 
X  
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in the Internet society 
because people still 
care about meeting 
face to face – 
gravitate to places 
that offer cultural, 
urban, scenic and 
climatic attractions. 
Users’ Perceptions of Public Space 
(Nemeth & Schimdt, 
2007; 2011) theorize 
the physical structure 
is 
controlled/regulated – 
no perceptions of 
POPS (specifically 
have been studied) 
All Users of PS 
• General understanding of 
POPS.  
• Perceptions of POPS 
• Perceptions of signal 
strength 
• Perceptions of public Wi-
Fi and privacy 
 
X 
(Q 5) 
 
 
(Q 56e) 
 
(Q 57a - c) 
X 
 
 
(ImpoWiFi) 
Importance of Wi-Fi 
on decision of space 
Forlano (2009) found 
that 70% of people 
chose the particular 
space due to Wi-Fi – 
is Wi-Fi an important 
factor in choosing 
PS? 
All Users of PS 
• Perceptions of Wi-Fi in 
public space (PS) 
 
X 
 
(Q 57a) 
X  
(UrbExp) Devices as 
Interfaces 
Gibson (1993) 
claimed the walkman 
did more to change 
human perceptions 
and experience of 
places – rather than 
leading to withdrawal 
– it shaped the space. 
Non-Device Users 
• Preferences of space with 
Wi-Fi vs. without Wi-fi 
 
Device Users 
• Preferences of space with 
Wi-Fi vs. without Wi-fi 
 
X  
(Q 56a – 
56e) 
X  
Table 3.2: Concept Validation Summary Chart 
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3.3.8 Open-ended questions 
 In-depth qualitative interviews were initially planned for the research design of 
this study. However, during this research study, it became increasingly difficult to recruit 
and contact volunteers for interviews. After several failed attempts of contacting 
respondents over a span of two months, it was apparent that the interviews would not be 
possible. However, after reviewing the data collected, it was apparent that interviews may  
not add significant depth to the study. It was also previously acknowledged that interview 
recruitment could be difficult, and as an alternative, open-ended questions were added to 
the survey instrument to provide users’ perspectives. The open-ended questions were 
organized in the computer software Nvivo 10. Nvivo is a data management tool, and 
allows the researcher to uncover trends and perform word count analysis more easily than 
traditional by-hand methods. Content analysis was conducted finding major themes in 
order to uncover deeper information from survey responses, and these findings are 
reported in Chapter 4. 
3.4 Behavioral Mapping Method  
3.4.1 Observational Techniques  
This study utilized behavioral mapping, a standard observation technique often 
used in environmental psychology studies. Behavioral mapping can examine behavior of 
individuals or behavior of groups (Proshansky, Ittelson, & Rivlin, 1970). This particular 
study has taken a user-centered approach where the individual will be observed. When 
observing individuals there are two approaches: a person-centered and place-centered 
mapping (Proshansky, Ittelson, & Rivlin, 1970; Sommer & Sommer, 2001). This study 
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employs both approaches, in order to get a more holistic understanding of users behavior 
in public space. Both approaches were also utilized in Hampton et al.’s (2010) study on 
Internet users, and were found to assist in the understanding of Internet user behavior in 
public environments. Behavioral mapping includes notes and codes on human behavior 
that can be correlated to a map that indicates the physical location of the user as well as 
the physical features of the environment (Proshansky, Ittelson, & Rivlin, 1970). 
Behavioral mapping requires a detailed analysis of behavior that can be categoriezed. It is 
often found in these types of studies that pre-determined categories often only capture a 
small set of behaviors that occur in an environment (Proshansky, Ittelson, & Rivlin, 
1970). Often non-traditional behaviors in a particular setting can aid in understanding 
social components, issues, or problems occurring in the environment (Proshansky, 
Ittelson, & Rivlin, 1970).  
3.4.2 Observation Data Collection Mode 
 Place-centered observations consist of the observer walking and sitting within the 
site while completing a user location map and worksheet. The map consists of the site 
layout and the location of the user with a code that is linked to the worksheet. This was 
repeated every 30 minutes within a site visit. The duration of observations lasted 1 to 2 
hours at various times of day during the months of July to September 2013 for a total of 
75 hours of observation (15 hours of observation per site). Standardized behavioral 
mapping forms and summary worksheets modified from Project for Public Spaces (2000) 
were developed for data collection in a coherent and consistent format. The forms consist 
of directly observable demographic characteristics of the user and their interactions, and 
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were coded accordingly (See Appendix A for form). Behavioral codes range from 
“people-watching” to “using mobile devices.” While pre-testing this instrument 
categories expanded to include behaviors not previously anticipated such as: 
“collaborating with device” and “watching movies/videos with device.” Following 
observations, this data was synthesized into major themes and behavioral trends were 
summarized through descriptive statistics and this will be discussed in detail in Chapter 4. 
3.4.3 Site Information (Lower Manhattan’s Financial District) 
 
Figure 3.3: Location of free Wi-Fi access provided by Downtown Alliance in Lower 
Manhattan 
 
Within the Financial District in Lower Manhattan, there are five urban plazas that 
were selected where free Wi-Fi is provided by the Downtown Alliance. The Downtown 
Alliance of Lower Manhattan is a non-profit group and Business Improvement District 
(BID) dedicated to enhancing downtown businesses and the overall downtown 
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experience in Manhattan. These locations had access to the survey beginning in June of 
2013 through a link on the splash page (the first page viewed when connecting to the 
Internet), and were also the sites where observational data collection occurred.  
3.4.4 Observation Analysis  
Proshansky, Ittelson, and Rivlin (1970) describe behavioral mapping as empirical 
with quantitative components because behavioral maps “deal with amounts of behavior in 
addition to qualitative descriptions” (p. 659). Data analysis for this study was approached 
from a qualitative perspective, where coding and themes were discovered. Where there 
are other empirical data, descriptive statistics was utilized. 
 Survey Method Survey Method Behavioral 
Mapping 
Research 
Method 
Visual Preference 
Survey  
Open-ended Survey 
questionnaire 
Observation 
Timing Concurrent with 
Observation 
Embedded as a 
questionnaire following 
Visual Preference Survey 
Concurrent with 
Visual Preference 
Survey 
Rationale 
 
To assess a larger 
group of users’ 
perceptions of 
digitally mediated 
public space. 
To get a deeper 
understanding of both 
behavior and perceptions 
of users’ within digitally 
mediated public space. 
In order to assess 
users’ behavior 
within digitally 
mediated public 
spaces. 
Addresses 
Question(s) 
 
• How does access 
to new media 
define users’ 
perceptions of 
privately owned 
and publicly 
owned public 
space? 
 
• How do users 
perceive wireless 
and mobile 
networks in public 
space? 
• How do mobile devices 
in public space 
organize users’ 
physical space needs? 
• What are device users’ 
perceptions of the 
provision of wireless 
access in urban public 
space?  
• How do users perceive 
free access to wireless 
networks within urban 
public space?  
 
• How does access 
to new media 
guide users’ 
behavior within 
urban public 
space? 
• What are the 
differences in 
device users and 
non-users’ 
behavior within 
urban public 
space? 
• What kind of 
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  engagement do 
device users have 
with physical 
space? To what 
extent do device 
users interact 
with those co-
located in 
physical space?  
 
Population/ 
Participants/ 
Place 
Survey will be linked 
to the splash page of 
public space Wi-Fi 
networks provided by 
Downtown Alliance 
free Wi-Fi program.  
Visual Preference Survey 
participants will have the 
option to provide contact 
information for a more in 
depth interview. This 
option proved not to be an 
effective recruitment tool. 
Sites will be selected 
from Kayden’s 
(2000) list of 503 
privately owned 
public spaces in New 
York City and the 
free Wi-Fi program 
offered through 
Downtown Alliance. 
Sites will be selected 
for in-depth 
observation on users’ 
behaviors. 
Sample & 
Sample 
Acquisition/ 
Access 
 
Users: Convenience 
Sample, non-
probabilistic. 
Users: Reliance on 
Available Subjects, non-
probabilistic 
Site Selection: 
Criteria-based 
sampling, non-
probabilistic. 
 
Statistical Analysis 
(factor analysis) 
Coding, Themes, and 
Content analysis using 
Nvivo software. 
 
Coding, Themes, and 
descriptive statistics 
will be used to 
describe behaviors. 
Data 
Analysis 
Procedure 
 
                              At the final stage, results will be triangulated and 
compared 
Validity and 
Reliability 
 
Chronbach’s alpha 
(interitem) reliability 
test 
Pre-testing of tool Member-checking of 
instrument and pre-
testing of tool. 
Table 3.3: Methods Approach Summary Table 
3.4.5 Significance 
While different perceptions of public space have always existed, it is important to 
question how advancement in technology and its integration to public space influence the 
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configuration, perception, and experience of public space (de Souza e Silva & Frith, 
2012), and how these may alter the concept of publicness of public space. This research 
also answers the call for more research in understanding the social and physical 
implications of digitally mediated public space. While this is an exploratory study, there 
are two expectations:(1) patterns of behavior are expected to vary between device users 
and non-users; and (2) existing users perceptions of public space may more widely vary 
than previously assumed from existing literature.  
Users’ movement and navigation through spaces are expected to vary between device 
users and non-users. Device users may cluster for a variety of reasons that include: signal 
strength, seating, power, and screen visibility. These clusters may change and vary 
dependent on the time of day, weather, and signal strength and may redefine the physical 
boundaries of the space. Additionally, social interaction among device users and non-
users may vary by age, gender, and other factors. While some scholars claim that 
technology may isolate users from interacting with society, there is little empirical 
evidence that access to Internet in public space will disengage device users from their 
physical space. Similar to Humpreys’ (2005) study, device users of similar age groups 
may integrate the use of technology into their experience within the built environment, 
and build on their social networks. As a result, Internet access in public space may alter 
how the physical environment is used and appropriated for new technology. These 
findings are significant in informing designers of the built environment in how users 
interact with these spaces. 
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Last, Privately Owned Public Spaces have been criticized for being underutilized 
(Kayden, 2000) and lacking publicness (Nemeth & Schmidt, 2007, 2011). While, recent 
literature (Forlano, 2009; Townsend, 2004) has corroborated that the provision of 
wireless networks in public space may increase the overall use of public spaces. Some 
scholars (Nemeth and Schmidt, 2007) claim that both a diversity of activity types and 
users are indicators of a greater level of publicness within public space. As a result, 
Internet access in public space may add to the diversity of users and activity types within 
these spaces, which may affect the concept of publicness.  
3.5 Pilot Testing  
3.5.1 Visual Preference Survey Pre-testing 
 The survey tool was pretested with a sample (n=32); and consisted of 
undergraduate and graduate students at Clemson University and Auburn University. 
These students had a diverse background in Landscape Architecture, Horticulture, 
Business Management, and Interior Design. Rather than pre-testing the analysis for major 
concepts, this pretest was focused on critiquing the survey design, image selection, and 
questions. Following the survey, students who were interested in participating in a brief 
survey provided some feedback on the survey. The survey was modified to reflect some 
of the critiques, and included changes in forced responses and demographic questions. 
Only one student reported having technical difficulty with completing the survey, and a 
solution was found.  
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3.5.2 Interview Pre-testing 
 Mock interviews were conducted on a sample of (n=3). Respondents from the 
Auburn University survey were contacted for interviewing. The Auburn group was 
selected so that there was no pre-established rapport built between the researcher and the 
interviewee. Pre-testing the interview questions was focused on building rapport with the 
interviewee, sequencing of questions, and taking notes during the interview process. 
Additionally initial reactions were recorded from the Clemson University group 
regarding the survey design (n=6). A few excerpts from this interaction are included 
below: 
3.5.3 Positive Reactions 
• “I actually didn’t mind completing this survey about public spaces.  I usually hate 
surveys and only do them because I’m procrastinating something that I really 
need to be doing or because they offer a chance to win something.  This survey 
actually interested me and made me think about the questions it was asking.  I 
really liked the visual pictures used, rather than just having questions on a black 
and white screen.  I liked the interaction with the images, as well.  This survey 
made me think about what I really would value in a public space and what I didn’t 
like having in some at all…” – Respondent 1 
• “This survey was well thoughtout and clear to the surveyed population.” 
• “Personally, I was interested in the survey throughout its entirety because it was 
easily interactive, visual, and integrated diverse areas...” – Respondent 6 
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3.5.4 Negative Reactions 
• “I really didn’t like some of the pictures where all the individuals were jammed 
together, fighting for sitting space. I also didn’t like when the type of seating used 
was highly artificial (for example- the use of plastic and metal chairs). I thought 
the most effective public spaces contained sufficient seating that was naturally 
pleasing to the surrounding public area…”  - Respondent 3 
• “It was a really surprising moment when I looked at one photo and the people 
looked absolutely photoshopped into the picture. I was unsure whether I was 
imagining that or not, but it made me like those particular pictures with this 
phenomena less attractive looking…” – Respondent 5 
• The best photo was the first one, and I wish that I would have rated it higher after 
viewing the other photos in the survey…” – Respondent 4 
3.5.5 Landscape Preference Reactions 
• “While taking the survey and viewing the different pictures, I became 
increasingly aware of what I look for in a public space.  Most prominently, I 
realized how important a “green” aspect is for my personal taste.  I was most 
drawn to the areas that had large areas of grass or strong and well-developed 
trees…” – Respondent 2 
• “I really didn’t like some of the pictures where all the individuals were jammed 
together, fighting for sitting space. I also didn’t like when the type of seating used 
was highly artificial (for example- the use of plastic and metal chairs). I thought 
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the most effective public spaces contained sufficient seating that was naturally 
pleasing to the surrounding public area…”  Respondent 3 
 
• “My least favorite were areas without color and shade. I perferred any pictures 
with trees and grass over pictures that had concrete or landscaping bricks and a 
limited number of trees. I like the pictures that were clearly urban and moving 
with lots of people. I disliked open space with few colors and seating…” – 
Respondent 5 
3.5.6 Observation Pre-testing  
 The behavioral mapping technique was pre-tested in Centennial Park in Atlanta, 
Georgia, where free Wi-Fi was made available to the public in 2007. While testing the 
observation tool, it was apparent that both place-centered and person centered mapping 
would be difficult for one observer. As a result, place-centered mapping yielded better 
data. Observations were conducted during the weekday and the weekend, and weather 
conditions were optimal for outdoor activities (temperature ranged from 72 degrees 
Fahrenheit to 81 degrees). The lunch hour yielded the most park users, and on the 
weekend the families were the most common park users. Observation worksheets were 
tested, and adjustments to the instrument included (1) changes and the addition of coding 
categories, (2) consolidation of worksheets, and (3) addition of a “time in” and “time out” 
column per user/group. 
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3.5.7 Pilot Study Testing 
 Following the pre-test of each instrument, a pilot test was conducted in Centennial 
Park in Atlanta, Georgia. After several attempts and negotiations, the survey was not 
permitted to be posted on the splash page. However, the users were intercepted to 
complete the survey online while in Centennial Park. As a result, the sample size was 
(n=5), and did not yield significant results. Additionally, respondents did not provide 
their contact information for a follow up interview, and interviews could not be 
conducted.  
3.5.8 Pilot Study Discussion 
 While the sample size of the pilot study was small (n=5) and lacked significant 
results for the visual preference survey; factor analysis was conducted on the pre-test 
sample (n=32). While a sample size of n=32 is also small, it was beneficial to assess the 
overall mean preference ratings of the photos with this group. Additionally, in conducting 
observations many adjustments were made to the data collection worksheets. Centennial 
Park in Atlanta, Georgia is not as active in Wi-Fi usage as the sites selected in Lower 
Manhattan. Centennial Park Wi-Fi estimates that the average network usage in a peak 
month is 33 users.  
 From the initial responses of the visual preference survey, green spaces and water 
were preferred and were consistently rated higher. This was also confirmed through the 
heat mapping, and further tested through in-depth interviews with respondents. Within 
initial reactions this seemed to be corroborated. Moveable or mobile seating did not seem 
to impact preference of images, this initial finding was further tested as it is not consistent 
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within existing literature. Seating preferences should be noted in the behavioral mapping 
component. Additionally, factors that influenced responses seemed to relate to three 
factors or themes identified by using factor rotation, and Wi-Fi was not included as a 
factor. 
3.5.9 Study Modifications (based on Pilot Study Findings) 
• Images were randomized in the visual preference survey to reduce the influence 
of image-to-image ratings. 
• Behavioral Mapping tool was modified to one sheet (front and back). 
• Open-ended questions were added to the survey to replace interviews in the study. 
• Identified a need to further investigate the influence of environmental factors (i.e.: 
vegetation, water, and seating) on overall users perceptions of public space and 
the importance of Wi-Fi. 
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CHAPTER FOUR 
PERCEPTIONS AND BEHAVIORS OF HYBRID SPACES 
4.1 Introduction 
The major questions addressed in this chapter are: (1) how does Internet access 
define users’ perceptions of public space, and (2) how does access to the Internet guide 
users’ behavior within urban public space. This is evaluated through the quantitative and 
qualitative analysis of both perceptions and behaviors of users within the five designated 
sites. Perceptions of users in public space were captured through the survey instrument 
and behaviors were captured through on-site observation, both discussed in detail Chapter 
3 (also see Appendices for instruments). This chapter begins with a detailed analysis of 
the survey results then follows with an analysis of observational research, and concludes 
by triangulating the data and presenting the findings.  
4.2 Preference Analysis  
4.2.1 Image Preferences 
Respondents were asked to rank photos in order to assess a visual preference 
rating on a 5-point Likert scale. Photos were ranked on a range where, 1 “I don’t like it at 
all” to 5 “I like it very much” was utilized for each photograph. A mean preference rating 
was calculated with a sample of (n=71). The mean score was used to rank the photos 
from most to least preferred. Following the ranking (See Table 4.1), the photos were 
categorized using factor analysis on the users’ perceptions of images. Factor analysis was 
used to reduce the data set of photos into small groups (or factors) that share 
commonalities. These factors were reduced to three factors using Principal Factoring with 
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Interaction and Orthogonal Varimax Rotation in SPSS and each category was designated 
a theme (Nie et al., 1975). 
 
4.2.2 Most and Least Preferred Images 
Mean preference ratings indicate that survey respondents do have a range of 
preferences for the various public space images. The range of lowest and highest ratings, 
the overall mean rating, and standard deviation for each image are reported in Table 4.2 
(below). The values indicate a general range in preference from a low of 2.07 to a high of 
4.17 on a 5-point scale. The values are skewed to the middle and lower end of the scale 
for this particular sample (n=71). This indicates that respondents were “neutral” or “liked 
the photo a little." Additionally, the heat map revealed that images with a higher mean 
preference rating had a higher degree of consensus within the variables that influenced 
the response (this is demonstrated by a clustering of the heat map ‘clicks’); while a more 
sporadic pattern was present with lower mean ratings, which indicated less consensus in 
variables that influenced the response.  
4.2.3 Rank order of all Images based on the mean rating 
   
4.17 3.91 3.74 
   
3.70 3.64 3.57 
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3.55 3.48 3.44 
   
3.36 3.32 3.28 
   
3.17 3.13 2.99 
   
2.89 2.88 2.86 
   
2.82 2.64 2.22 
 
  
2.07   
Table 4.1: Overall Mean Preference Rating  
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4.2.4 Overall Mean Preference Rating  
Image Heat Map Mean 
prefere
nce 
Rating 
(n=71) 
SD 
 
 
X = 
2.07 
1.03 
  
X= 
4.17 
0.85 
Table 4.2: Mean Preference Rating (lowest and highest) 
4.2.5 Most and Least Preferred Images by Category 
When reviewing the images by categories (urban plazas, urban parks, and edges) 
responses indicated less difference in preference ratings per category than expected. It 
was anticipated that the urban parks would receive higher ratings than the urban plaza 
images. Rather, the most and least preferred mean within each category remained fairly 
consistent. Table 4.2 demonstrates the visual preference score rating for each of the 22 
images used in the study, and were plotted against the relevant standard deviation of that 
??? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
??? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
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score. The standard deviation varied from .85 to 1.25; this test of agreement among the 
survey respondents demonstrates a definite pattern, with a higher degree of agreement 
and demonstrated by a lower standard deviation. Photographs in the middle range 
demonstrate a higher degree or range of disagreement or variability. Additionally, images 
containing evidence of Wi-Fi indicated a higher mean rating for all five-category groups 
(see Table 4.1). 
Image Heat Map Mean 
Prefere
nce 
Rating 
(n=71) 
SD 
Urban Plazas (PLZ1)    
Without Wi-Fi  
X= 
2.07  
1.03 
With Wi-Fi  
X=3.55 1.08 
 
Urban Plazas (PLZ2) 
  
??? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????? ? ?????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
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Without Wi-Fi  
X= 
2.89 
1.06 
With Wi-Fi  
X= 
3.64 
1.15 
Urban Parks (PKS1)    
Without Wi-Fi  
X=2.
88 
.98 
With Wi-Fi  
X=3.
74 
.92 
Urban Parks (PKS2)    
??? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
?? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
? ?? ??? ??????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
??? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
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Without Wi-Fi  
X=3.
17 
1.16 
With Wi-Fi  
X= 
4.17 
0.85 
Edges (EDG1) 
 
 
 
Without Wi-Fi  
X=2.82 1.23 
??? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
??? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
??? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
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Without Wi-Fi  
X=3.70 1.07 
Table 4.3: Mean Preference Rating by Image Category 
4.2.6 Physical Environmental Factors Consensus 
 The heat map revealed physical environmental factors in each image that 
influenced the rating score. As a result, this technique was further analyzed for consensus 
among respondents. This consensus is indicated through the colors that range from 
yellow to red, where red indicates a higher number of respondents choosing a particular 
element visually observable within each image. Physical characteristics and respondents’ 
individual ‘clicks’ were counted, and there were six images that demonstrated a high 
degree of consensus (see Table 4.4). It is important to note that consensus was apparent 
in high mean preference rated images, while in images that were rated neutral to low 
individuals varied more in choosing an area of the image that most influenced their 
response (see Table 4.4 and 4.5). Table 4.4 demonstrates high mean preference ratings 
with a more concentrated area where the majority of respondents reached consensus on 
what portion of the photo most influenced their rating score; Table 5.5 represents a low 
preference rating where responses were varied and lacked consensus. Overall, seating and 
vegetation were indicated as strong indicators of preference. Seating was chosen a 
majority of the time (75%), and was followed by vegetation (58.33%). 
?? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
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X=3.70	   X=3.17	   X=4.17	  
	   	   	  
X=3.36	   X=3.28	   X=2.86	  
Table 4.4: Images Consensus (high) 
 
	   	  
X=2.07	   X=2.82	  
Table 4.5: Images Consensus (low). 
 
4.3 Factor Analysis 
 
4.3.1 KMO and Bartlett’s Test 
 
The Kaiser-Meyer-Olkin Measure of sampling (n=71) revealed that the sample is 
adequate (.708). Kaiser (1974) recommends accepting values that are .50 or greater. 
When utilizing the KMO measure, it is ideal to have a value of .7 to .9 for best results. 
The Bartlett’s Test of Sphericity revealed that there are relationships that exist between 
the variables and that it is appropriate to conduct a factor analysis with a .000 
significance level. 
 
?? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
??? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
??? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
??? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
??? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
??? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
??? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
??? ??????????????????????????????????????????? ?????????????????????????????
??????????????? ??
?? ?? ??? ?? ?????
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KMO and Bartlett's Test (n=71) 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 
.708 
Approx. Chi-Square 625.934 
Df 231 Bartlett's Test of Sphericity 
Sig. .000 
Table 4.6: KMO demonstrating and Bartlett’s Test of Sphericity  
 
4.3.2 Factor Rotation 
 There were three common factors identified through the assessment of the scree 
plot. The scree plot indicated there were three apparent factors (see Figure 4.1). Factor 
rotation was achieved through a factor loading of .40 or above (See Table 4.7).  Factor 
loadings below .40  were not included in the output table for ease of interpretation (see 
Table 4.7 and Appendix E) but is seen as missing values in the output. When examining 
the output, the images were reordered by factor load and common constructs or themes 
among images were identified. The three themes were named (1) expansive/open spaces; 
(2) enclosed spaces; (3) urban greenery. The factors that load highly with factor 1 seem to 
all have more urban scenes than in the other two factors. The factors that load highly with 
factor two seem to related to more intimate spaces, and finally the factors that load highly 
with the third factor, seem to be more lush and have higher proportions of green on the 
photos. It is important to note that Wi-Fi was not identified as a major factor in this 
analysis. The environmental factors in these images seemed to dominate users 
preferences ratings and responses. 
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Figure 4.1: Scree plot indicating three factors. 
 
.635 .719 .442 .736 
Factor 1 
“expansive 
open 
spaces” 
.612 .640 .612 
 
 
.736 
 
.717 .604 
 
.697 
Factor 2 
“enclosed 
spaces” 
.553 .474 .426 
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.643 .571 
  
.685 .521 .737 
 Factor 3  
“urban 
greenery” 
.659 .637 
  
*Extraction Method: Principal Component Analysis. Rotation Method: Oblimin with 
Kaiser Normalization. Rotation converged in 10 iterations. 
Table 4.7: Factor rotation organized by themes. Also see Appendix E for Pattern Matrix 
output. 
 
4.3.3 Survey Respondents 
The demographical information from the survey respondents (n=64) revealed that 
on average users’ are young (31% between the ages of 24-34), wealthy (25% with an 
annual income of $50,000 to $74,999), educated (47% with Bachelor’s degrees), and 
employed (67% are full time employees) in comparison to national averages. This is to be 
expected given the high cost of living in Manhattan paired with Lower Manhattan’s high 
number of corporate offices adjacent to each site. Additionally, this particular group is 
more connected to the Internet through home, work, school, and personal devices (see 
Figure 4.8). It is important to note that this group is not representative of the U.S. 
population, and is also more connected to Wi-Fi than national averages. 
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Survey Demographic group %  Census Data* 
 
National 
percentage of 
Internet 
adoption** 
Gender    
Female .34 .53 81% 
Male .66 .47 79% 
Age    
18-24 .16 8.9 (20-24) 94% (18-29) 
25-34 .31 11.8 (25-29)  
35-44 .22 9.7 (30-34) / 7.8 (35-39) 88% (30-49) 
45-54 .14 6.6 (45-49)/6.2 (50-54)  
55-64 .14 5.8 (55-59)/ 5.4 (60-64) 79% (50-64) 
65 and over .03 4.1 (65-69) / 3.2 (70-74) 48% (65 and 
+) 
  Median Age  
  36.4 (years)  
 
Race and Ethnic Background 
   
White, Non Hispanic .52 .57 83% 
Black, Non Hispanic .06 .16 71% 
Other, Non Hispanic .03 .04 Not Available 
Hispanic or Latino .11 .25 71% 
Native American .00 .05 Not Available 
Asian .17 .11 Not Available 
Prefer not to Answer .11 N/A  Not Available 
Highest level of Education    
Less than high school .00 8.1% Not Available 
Some high school, no 
diploma 
.03 6.5% 45% 
Graduated from high school, 
diploma or equivalent 
(GED) 
.06 12.7% 73% 
Some college, no degree .14 11% 91% 
Associate’s degree .05 3.7% Not Available 
Bachelor’s degree .47 30.2% 97% (College 
+) 
Master’s or Professional 
degree 
.16 27.9%  
Doctorate degree .06 Not Available Not Available 
Annual Income    
Less than $10,000 .03 9.9% Not Available 
$10,000 to $14,999 .05 5.4% 
$15,000 to $24,999 .08 8.4% 
65% (less 
than $30,000) 
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$25,000 to $34,999 .06 7.2% 
$35,000 to $49,999 .11 8.8% 
85% ($30,000 
– $49,000) 
$50,000 to $74,999 .25 13.5% 94% ($50, 
000 – 
$74,999) 
$75,000 to $99,999 .12 9.7% 
$100,000 to $149,999 .06 13.0% 
$150,000 to $199,999 .02 7.2% 
$200, 000 or more .00 17% 
98% ($75,000 
+) 
Prefer not to Answer .22 N/A N/A 
  Median household income  
  $68,370.00  
Sample Size (n=64)  U.S. Census Data*   
Table 4.8: Survey Respondents compared to National Data 
* Source: U.S. Census Bureau, 2008-2012 American Community Survey New York 
County (Manhattan) New York City, New York. 
(http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_
12_5YR_DP03) 
** Based on The Pew Research Center’s Internet an American Life Survey (n=2,253) 
demographics of Internet users 2012 data (National Averages on Household Internet 
use). 
 
4.3.4 Importance of Internet and Public Space 
The survey included a questionnaire portion in order to better understand users’ 
device ownership levels, usage patterns, and their perceptions of public space and 
Internet. The questionnaire consisted of sixteen total questions, fourteen questions 
utilized a 5-point scale ranging from “Strongly Disagree” (1) to “Strongly Agree” (5) and 
includes a neutral statement “Neither Disagree or Agree” (3), and asked respondents for 
their level of agreement with each statement. Two questions within the questionnaire 
were open-ended questions. The survey respondents (n=64) agreed that Internet access is 
important overall (x=4.34), and more specifically agreed that it is an important 
component to daily life (x=4.48). In contrast, when asked about the importance of public 
space, respondents agreed that its overall importance was high (x=4.61), but it was 
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identified as less important to daily life (x=4.20) than in comparison to the Internet. This 
raises interesting discussion on the overall importance of the Internet and public space. 
While the visual preferences of images emphasized a high preference in physical 
environmental factors in public space; responses indicated mixed preferences about the 
importance of Internet and public space as separate items. Overall, respondents agree that 
both items (Internet and public space) are important, but when asked separately about the 
importance of free Wi-Fi provided within public spaces respondents found it to be 
important (x=4.03), but still not as important as the provision of the public space itself 
(x=4.61). Investigating this relationship further, the survey asked if respondents 
considered Wi-Fi to be one of the most important reasons in choosing a public space, and 
revealed that Wi-Fi was not a significant factor in choosing a space (x=3.14) with a 
neutral mean score. Seating was considered to be one of the most important reasons in 
choosing a public space (x=4.09) followed by preferable weather conditions (x=4.03). 
This further emphasizes the impact of environmental factors in public space preferences. 
However, when the survey asked which public spaces, those with Wi-Fi or without Wi-Fi 
were preferred, respondents indicated that they preferred spaces with Wi-Fi over public 
spaces without Wi-Fi. This is corroborated through the open-ended responses where a 
content analysis revealed three dimensions concerning Wi-Fi in public spaces. The 
dimensions can be categorized by overall reactions, which include: (1) Positive Reactions 
(2) Negative Reactions, and (3) Neutral Reactions. These reactions were organized into 
themes that documented respondents overall approval of Wi-Fi in public space, but also 
revealed a few concerns.  
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Question Mean Score (n=64) 
Overall Importance of Internet access 4.34 
Internet access is an important component to my daily life 4.58 
Importance of public space 
4.61 
Importance of public space to your daily life 4.20 
Table 4.9: Mean scores towards overall importance of Internet and Public Space 
Question 
Mean Score (n=64) 
Wi-Fi is one of the most important reasons in choosing a 
public space 
3.14 
Seating is one of the most important reasons in choosing a 
public space 
4.09 
Good weather conditions is one of the most important 
reasons in choosing a public space 
4.03 
Table 4.10: Mean scores for motivations in choosing a public space 
4.3.5 Reactions towards Wi-Fi in Public Space 
Positive reactions toward Wi-Fi included references to: (1) Overall importance of 
Wi-Fi, (2) The physical environment, (3) Place and the social environment, (4) 
Convenience, and (5) Economic development benefits. There were a total of 25 
statements (n=50) that were categorized as “Positive Reactions,” and within this 
category, themes ranged from describing Wi-Fi in public space as “absolutely essential 
nowadays” (Reference 6) to “I think it’s a nice addition and makes everything for that 
neighborhood more accessible” (Reference 19). While Negative Reactions toward Wi-Fi 
included references to: (1) Lack of importance of Wi-Fi, (2) Internet Safety Concerns, (3) 
Place and social environment concerns, and (4) The physical environment concerns. 
There were a total of 3 statements (n=50) that were categorized as “Negative Reactions,” 
and within this category, response ranged from “it has the potential for abuse. The person 
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next to you could be playing their device too loud or be downloading stuff you don’t 
want your kids to see” (Reference 1) to statements that outline, 
“It’s convenient, but not necessary. Free wifi has never altered any of my 
decisions. Free wifi in a public space kind of takes away the purpose of having 
public space. Instead of people congregating to talk and interact with one another, 
they’re invited to ‘play’ on their phones outside instead of inside a building” 
(Reference 3). 
While neutral reactions toward Wi-Fi were identified into two major themes: (1) 
Convenience and (2) Technological-centric comments. There were 19 statements (n=50) 
that were categorized as “Neutral Reactions” within this category reactions ranged from 
“Something to do” (Reference 8) to “At best it is incredibly useful and at worst it is 
unnoticed” (Reference 14). The varying responses from survey respondents indicate that 
users’ perceptions of Wi-Fi in public space ranges, but is largely positive. The neutral 
responses most often described Wi-Fi as an added amenity rather than a necessary 
component to daily life. The low number of negative statements regarding Wi-Fi in 
public space reveals that users most often lean toward positive or neutral reactions; 
however, it is also important to understand that these users are predominately public 
space and device users. Additionally, this particular group is likely to have various modes 
of accessing the Internet from their home and/or work.  
4.3.6 Device ownership and usage 
Survey respondents reported that the most common devices used to access the 
Internet in public space consisted of smart phones, iPads, and other smaller mobile 
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devices. Respondents reported that the smart phone is there most common (72%) way to 
access the Internet in public space, while the laptop (61%) and tablet (59%) followed and 
were often used simultaneously with other devices. It is important to note that each site 
evaluated for this study had little accommodations for device users with little to no 
evidence of power outlets, and signage announcing free Wi-Fi in the area. These spaces 
would be described as Horan’s (2000) ‘unplugged designs’ where little to no digital 
technology is incorporated into the physical design of the space. As a result, it was 
observed that larger devices, such as laptops were difficult to use for long periods of time 
in these particular sites. However, observational data reveals an interesting insight when 
compared to survey responses. It seems that survey respondents may prefer the use of a 
laptop outdoors, and thus self-reported a higher level of use than what was observed 
during site visits. This may imply that respondents may think that they use laptops in 
public space more than they actually do. It is apparent that further investigation in the 
motivations and preferences of devices preferred in public space should be explored.  
4.3.7 Relevancy of Public Space 
 One theme within literature that should be tested is the relevancy of public space 
with the introduction of new technology. Michael Dear (1995) claimed that “the phone 
and modem have rendered the street irrelevant” (p. 31); while others have argued the 
opposite. The survey revealed (n=64) that users’ importance of public space is higher 
with a mean of 4.61 in comparison to the importance of Internet access where the mean 
was 4.34. Additionally, when asked if “I consider free Wi-Fi to be one of the most 
important reasons in choosing a public space” responses were neutral to low with a mean 
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score of 3.14. This response could be specific to the particular group, who is well 
connected to the Internet and does not consider Wi-Fi in public space their only way to 
access the Internet; the group affirmed this by strongly disagreeing (mean score of 1.56) 
with the statement “I use Wi-Fi in public space because I do not have access to the 
Internet at home.”  If these responses are correlated with previous open-ended responses 
about public spaces, it is apparent that the physical attributes of public space (i.e.: trees, 
seating, etc.) seem to be of higher importance than the presence of Wi-Fi with this 
particular group. Yet, when seeking out a public space that has Wi-Fi, strong signal 
strength is the most important factor in choosing a location with a mean score of 3.98. 
Additionally, when asked about their preference of face-to-face interaction versus the use 
of technology (“I prefer to talk to people face to face rather than online through Skype, 
email, or social media”) respondents strongly agreed with a mean score of 4.44. This 
corroborates previous literature, such as Mitchell (2003), who claimed that physical 
spaces would remain relevant as technology becomes increasingly integrated into the 
daily life of the public.  
4.3.8 Frequency of Usage 
 Respondents indicated using Wi-Fi in public space 2-3 times a week for the 
duration of 1 to 2 hours at length during the work week, and less than one hour during the 
weekend. This self-reported data can be compared to network usage data and confirmed 
that the average time spent on this particular network is 45 minutes. This sample also 
indicated that “personal communication” was their primary activity while engaging in 
Internet use in public space. While “work related” online activity followed 
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“entertainment,” “social media,” and “current event and news” outlets. As a result, it can 
be concluded from this sample that Internet use in public space is more frequently used 
for activities that could be considered optional or even recreational. This is consistent 
with respondent’s typical activities in public space, where respondents chose “relaxing” 
as their most common activity in public space, while “browsing the Internet” followed. It 
may be a possibility that many people consider browsing the Internet, while in a 
recreational environment, as an activity of leisure. Finally, when examining if free Wi-Fi 
would influence users decision to visit a particular space, the majority (75%) of 
respondents (n=64) reported that they did in fact visit this particular public space prior to 
free Wi-Fi being available. However, when asked if respondents found themselves 
visiting a public space more frequently now that Wi-Fi is available there was a 2% 
increase in responses (77%) indicating that Wi-Fi did influence their frequency of visits. 
This is of particular interest to POPS, who have been criticized in literature for their lack 
of openness to the public. Perhaps, new Wi-Fi programs will aid in populating POPS in 
the future and promoting recreational activities both through the physical environment 
and wireless infrastructure. 
4.4 Site Information and Behavioral Mapping 
4.4.1 Public Spaces in New York  
New York City’s public spaces have been widely discussed within literature 
(Whyte, 1980; Kayden, 2000; Miller, 2007). However, given the large number of public 
spaces in New York it is difficult to get a clear sense of users’ behaviors in each space 
without first focusing on individual sites. William H. Whyte (1980) understood this 
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concept in his seminal study, The Social Life of Public Spaces, where he examined public 
plazas in New York. Researchers often focus on individual sites in order to get a deeper 
understanding of one particular environment, and acknowledge the need to build upon 
this research. For this study five sites in Lower Manhattan were chosen based on a 
selection criteria discussed in Chapter 3. These sites include: (1) Plaza 7 at the World 
Trade Center, (2) Fulton Street Plaza, (3) Queen Elizabeth Garden II (also known as the 
British Memorial Garden and Hanover Square), (4) Whitehall / Water Street Plaza (also 
known as 39 Whitehall Street), and (5) Peter Minuit Plaza. Site visits and observation 
occurred during the months of August and September 2013.  Observations consisted of 
15 hours per site with a total of 75 hours with a sample of n=3,755 users. Data was 
collected on public space users’ gender, age range, physical location, activities, and 
device usage. The following sections will include a brief site review that will introduce 
each site and its Wi-Fi program.  
4.4.2 Plaza 7 at the World Trade Center 
 
Figure 4.2: Plaza 7 at WTC 
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The first site, The Plaza 7 at the World Trade Center (WTC), is a triangular park 
along the intersection of Greenwich and West Broadway. The space was designed by 
landscape architect Ken Smith, and consists of open plaza area with a central fountain 
and groves of trees that enclose the perimeter of the site. The central fountain is about 30 
feet wide, and features a sculpture by Jeff Koons entitled Balloon Flower (Red). Bench 
and granite seating is integrated into the site with no moveable seating. Commercial 
office buildings and a nearby transportation station for the subway and ferry surround the 
site. This particular site receives a large number of people who pass through it at peak 
commuting hours. Additionally, there are a large number of construction projects 
occurring around this site in the construction of the new World Trade Center towers and 
memorial projects. The Downtown Alliance of Lower Manhattan began providing free 
Wi-Fi to this site in 2003.  
4.4.3 Fulton Street Plaza 
The second site, Fulton Street Plaza is located off of Water Street and Fulton 
Street and intersects with a section of Front Street that is now pedestrian. A mix of 
commercial office buildings and ground level retail stores also surround the site. This 
particular space has temporary food carts that fill the space, making it a popular area 
during the lunch hours. There are scheduled events in the summer, such as: movie on the 
lawn in the evenings and sunrise yoga. This is a summer promotion, and was not a typical 
activity occurring on the site. The site is long and rectangular with two side streets that 
are pedestrian. Seating is limited to fixed granite blocks on the perimeter of the site, and 
seasonal tables that provide eating space for the popular lunch hour. While Fulton Street 
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Plaza is the most populated site, there was little Wi-Fi activity at this site. This space is 
expansive, and is programmed with various activities (shopping, special events, and food 
kiosk), and it is a possibility that these activities have decreased Wi-Fi usage. The 
Downtown Alliance of Lower Manhattan began providing free Wi-Fi to this site in 2012. 
 
Figure 4.3: Fulton Street Plaza 
 
4.4.4 Queen Elizabeth Garden (British Memorial Garden or Hanover Square) 
 The plaza was created in 2002 to honor the British victims of September 11, 2001. 
The garden was a collaboration between English landscape designers Julian and Isabel 
Bannerman and the New York based firm Lynden B. Miller Public Garden Design. The 
public space was designed to incorporate the footprint of the British Isles through a 
custom paving design made of Morayshire sandstone from Scotland. The design is 
intended to serve as a “living geography lesson” with its lush landscape reflecting a 
British garden. The site is triangular and is adjacent to corporate office buildings and 
ground level restaurants and coffee shops including: Starbucks Coffee, Original Soup 
Man, Yorganic, Great Steak, and various food carts along Williams and Pearl Street. The 
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site offers long curvilinear fixed bench seating made of stone. The large number of food 
vendors within a close proximity makes this area a popular lunch destination for people 
who work within or near the area. This is one of the only locations where the Downtown 
Alliance of Lower Manhattan includes signage designating free Wi-Fi at this particular 
location. 
 
Figure 4.4: Queen Elizabeth II Garden 
4.4.5 Whitehall / Water Street Plaza (also known as 39 Whitehall Street) 
 This particular site is located adjacent to a Starbucks, several corporate high rises, 
and a major transportation hub. The site is triangular in shape and includes two paving 
types, (1) loose crushed stone and (2) stone pavers. The urban furniture includes: fixed 
tables with moveable chairs and granite blocks surrounding the perimeter of the site with 
some tree coverage and planters. This site displayed a temporary art piece that attracted 
people at various times of day, and was later removed. Chairs were brought in to the site 
each morning, and sometimes were not provided during the weekend. The inconsistency 
in management of this site may contribute to the patterns of behavior observed. One 
pattern that was frequently observed was that the duration of stay was shorter at this 
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particular site than in other sites. The Downtown Alliance of Lower Manhattan has 
provided free Wi-Fi to this site since 2003. 
 
Figure 4.5: Whitehall / Water Street Plaza 
4.4.6 Peter Minuit Plaza 
The Peter Minuit Plaza was constructed in spring of 2011. It is managed by the 
Battery Conservancy, and is considered part of the Master Plan of the Battery. It is 
directly adjacent to multimodal transportation hubs including: the Staten Island Ferry 
Terminal, subway, bicycle, and bus transportation. This site has gone through a few 
transformations in recent years including a food kiosk and a sculptural bench design. The 
food kiosk was not functional during the duration of site visits. The bench is an award 
winning design by WXY, and is used by transportation hub users and tourists. This 
particular space is best characterized as a transitional space, as users temporarily wait for 
transportation. Seating is all fixed utilizing the bench system. There is a high turn around 
rate of users with average plaza users staying a duration of ten minutes. The Downtown 
Alliance of Lower Manhattan has provided free Wi-Fi to this site since 2012. 
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Figure 4.6: Peter Minuit Plaza 
4.4.7 Descriptive Statistics and Counts 
The demographical information from the observed population (n=3,755) revealed 
that on average Wi-Fi users’ are younger (39% between the ages of 25-34) than public 
space users (14% between the ages of 25-34). When examining gender, on average there 
were a higher number of men (57.01%) using technology than women (42.99%); this to 
be expected given previous research from the Pew Internet Survey that also revealed that 
men were reported as the majority of Internet users. The observations also revealed that 
men (59.93%) were counted more frequently as public space users than women 
(40.07%). This observation may be attributed to the business sectors represented in 
Lower Manhattan and their own demographic make up of employees (predominately men 
who work in the financial district). This is also consistent with the previously reported 
survey demographics, where men reported a higher response rate than women. 
Observations also revealed that activity types in public space varied from ‘people 
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watching’ to ‘talking on the phone.’ Overall, the top three most frequently observed 
activities were: (1) device usage (.25), (2) talking face-to-face (.23), (3) talking on the 
phone (.22); while the least frequent activity was tourist and work-related (.03) and 
reading (.04). Wi-Fi use in these spaces was difficult to decipher as most devices were 
mobile devices with access to 3G and 4G technology; however, this data can be 
compared to survey responses that revealed that the majority of users indicated that they 
prefer to use free Wi-Fi over 3G and 4G, if free Wi-Fi is available. Additionally, this data 
can be compared to an existing data set that monitors network usage and frequencies. As 
a result, it is estimated that all total sites have an average of 10,000 users a month who 
access the network from various locations within the routers capacity. 
User Characteristics Percentage   Activity Type Percentage 
Age   Eating / Drinking .09 
18-24 .09  Reading .04 
25-34 .14  People Watching .11 
35-44 .25  Talking (face to face) .23 
45-54 .22  Talking (phone) .22 
55 -64 .11  Work-related .03 
65 and up .03  Tourist-related .03 
Gender   Using Device .25 
Male .60    
Female .39    
Devices     
Smart Phone .76    
Laptop .11    
iPad or Tablet .07    
Other .06    
Table 4.11: Descriptive statistics from the observation  
 
4.4.8 Observational Research for Invisible Networks 
It is relatively simple to understand overall patterns of behavior when using the 
behavioral mapping technique. It becomes slightly more complex when observing 
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patterns of behavior among device users and non-device users, especially as devices are 
increasingly integrated into daily life and daily activities. It is apparent that there is not a 
clear dichotomy between device users and non-users. However, there are slight 
differences, and also similarities that should be described. Similarities included overall 
patterns of behavior and motivations to visit a particular site. For example, it was 
observed that similar patterns of behavior and dense activity would be observed during 
the weekday (Monday – Friday), and during normally free times of day such as the 
morning hours (8:30 AM – 9:30 AM) and the lunch hour (11:30 AM – 1:30 PM). During 
the weekend and non-peak hours (10:00 AM – 11:30 AM; 2:30 – 4:00 PM), activities 
were sparse, as expected considering the sites adjacencies to office buildings and building 
hours. During the morning and lunch hours, public spaces were most often used for 
eating meals. More multi-tasking was observed to occur during the lunch hour where 
device users would watch movies, talk on the phone, use social media, text, and Skype in 
public spaces while eating. This type of multi-tasking emphasizes the difficultly in 
understanding the differences between users and non-users, and begs the question if the 
dichotomization of public space users by technology is even necessary in understanding 
how wireless networks impact behavior. It seems that most users had some type of 
device, and their use of the device varied and often was seamless with another activity, 
like eating.   
As previously discussed, behavioral mapping was utilized in order to capture 
actual observed behaviors within public spaces with access to free Wi-Fi. It can be 
concluded that it is difficult to observe the implications of invisible networks. There are 
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many variables that influence users behavior within the built environment, and often the 
physical environment affects behavior that can be directly observed. However, invisible 
networks such as free Wi-Fi make it more difficult to observe its impact on behavior. In 
order to remedy and understand behaviors and the relationship of Wi-Fi networks on 
behavior in public space, it is important to have an understanding of frequency of usage 
and the data during days of observation. The importance of cross-referencing data was 
made especially apparent on days where there are climatic conditions that make public 
space less appealing. One day of site visits during August of 2013 there were scattered 
showers, and upon visiting each site there were few public space users, and even less 
device users. However, when checking the network usage data for that day it was found 
that there were a higher than anticipated number of users logged on to the network. This 
was surprising, and it can be concluded that many people within the buildings 
surrounding the site are using this network in addition to those within the physical 
boundaries of public space. This assumption was also confirmed when asking the 
Downtown Alliance about their typical users. The director of the wireless program for 
this study’s sites acknowledged the use of the network by users in neighboring buildings, 
and he also commented that at times with events and outdoor concerts their network has 
had peak usage that can easily skew usage data averages for a month. For this reason, it is 
important for researchers to compare usage patterns to observational data when assessing 
how many people use wireless networks in public spaces.  
4.4.9 Trends and Clustering 
The most obvious goal of the provision of Wi-Fi networks in public spaces is its 
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ability to provide connectivity to the Internet to a concentrated area. Typically, a Wi-Fi 
network is geographically bounded by its signal strength and reaches anywhere from 500 
to 1,500 feet and varies depending on a variety of factors including: equipment, climatic 
conditions, and infrastructure of each site. Signal strength was tested during site visits, 
and ‘pockets’ of higher signal strength existed closer to routers. For each site evaluated, 
routers were attached to neighboring buildings, and were initially identified for each site 
during a walk through orientation meeting with a representative from the Downtown 
Alliance of Lower Manhattan. As a result, the signal reaches a relatively small area and 
people must be situated within a small area to access the Internet. It was commonly 
observed that people were clustered within a range of locations depending on signal 
strength, among other variables that included: available seating, shade, and other weather 
conditions. However, the observation of device-user-clustering should be noted within 
the discussion of Wi-Fi networks and physical architectural boundaries or edges that 
define physical space.  
It can be concluded that Wi-Fi networks do not easily map onto existing 
boundaries set by the physical design of spaces. These types of technological 
advancements can contribute to the breaking down of traditional notions of privacy and 
human behavior within physical spaces. During site observations, site edges offered some 
type of privacy from other users. Laptop users in particular seemed to be more aware of 
their location and position of screen to other users as well as to the signal strength. Body 
positions and screen positions were observed and users seemed to adjust their position in 
reaction to other users. While this is a traditional notion of human behavior, privacy and 
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territoriality; it should be noted that laptop users and other device users with large screens 
now have less choices in seating if signal strength is an additional variable in choosing a 
location to sit and use a device. It was also particularly easy to observe users who were in 
search for a signal, as their behavior consisted of walking or pacing around a site and 
briefly pausing with their device before settling in on a particular location. Additionally, 
the corner of intersections revealed to be a popular mobile device location where 
behavior suggested that users were utilizing maps for directions. It can be assumed that 
users on the corner were not physically logging onto the free Wi-Fi, but rather using 3G 
and 4G capabilities.  
4.5 Putting it all together 
4.5.1 Ownership of Public Space 
 Scholars often theorize that Privately Owned Public Spaces (POPS) are more 
regulated than other traditional public spaces. However, this study’s goal was to test this 
assertion and better understand users’ awareness of POPS and their overall knowledge of 
ownership. Survey findings suggest that users of public space are aware of basic 
ownership levels. A little over half (53%) of survey respondents (n=74) indicated that 
they were aware that the site was privately owned. While only 15% of that same sample 
reported not knowing whether that particular public space is privately or publicly-owned. 
The remaining (32%) indicated it was publicly owned. These findings reveal that the 
typical public space user is aware of the notion of public and private ownership 
relationships existing. Given recent media attention on POPS through the Occupy Wall 
Street Movement, POPS advocacy groups, and the high number of POPS in New York 
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alone; it should not be surprising that New Yorkers in particular may have a better 
understanding of ownership levels present in public space. Additionally, during site 
observations in Lower Manhattan, the non-profit advocacy group, “Water Street POPS!” 
had several projects and events in the downtown area. Water Street POPS! is a group that 
claims, “to activate and energize the Water Street corridor. [Where] we invite workers, 
residents, and tourists to participate in special programming for the downtown 
community” (Water Street POPS!, 2013, n.p.). This group publicized POPS along the 
Water Street corridor and sponsored special events, art installations, pop-up seating, and 
other amenities to these spaces. Their presence was quite visible during site visits. Most 
notably through their branding techniques (i.e.: flyers, street art, etc.), their orange chairs 
were scattered throughout the city as opportunities for additional flexible seating. This 
level of advocacy, along with the Downtown Alliance’s Wi-Fi efforts demonstrate 
community groups and leaders’ interest in educating the public about POPS. Public 
awareness of ownership is a precursor to empowering citizens to understand their own 
rights within these public-private partnerships. This finding reveals a shift in public 
awareness that may ultimately be the first step toward addressing issues concerning the 
publicness of public space. 
4.5.2 Indicator of Publicness 
 In order to assess the publicness of these particular sites, one must examine 
indicators of publicness that have been previously established within the literature (See 
Chapter 2). Franck and Paxson (1989) discuss that indicators of publicness include a 
greater diversity of people and activity types occurring within the space. As previously 
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reported, there is less diversity found within public space users who engage in free Wi-Fi 
(device users). It can be assumed that a few possible reasons for this finding range from 
digital literacy to socio-economic status. However, when examining the diversity of users 
in public space as a whole (device users and non-device users) it is apparent that there is 
a more diverse representation of gender and age. It is important to note that ethnicity and 
racial background information was not collected during observations, but was captured in 
the survey. The age range (65 and older) was the least represented group observed. While 
the age range of 35-54 included the most commonly represented group. Furthermore, 
when examining the diversity of activities occurring in the space, activities were 
categorized in terms of activity type. Gehl (1987) defines three types of activities that 
include some level of social contact and should be occurring in ‘healthy’ public space. 
These activity types include: (1) necessary activities: with low social contact; (2) optional 
activities: with moderate social contact; and (3) social activities: with a high degree of 
social contact with others sharing that space. Users were engaged in a range of activity 
types within Gehl (1987) scale of social contact. These activities were categorized in 
terms of Gehl’s (1987) three types, and are represented below in Figure 4.7. The majority 
of observed behaviors can be categorized within the ‘optional activity’ category, 
demonstrating the recreational nature of these hybrid spaces.  
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 Figure 4.7: Activity summary of observed user behavior in public space categorized by 
Gehl (1987) three activity types (n=3,755). 
 
In place-centered behavioral mapping, it is impossible to capture each activity a 
single user does within the duration of their time spent in a particular space. The standard 
in place-centered behavioral mapping technique recommends researchers capture 
subjects’ initial behavior in the space and move on to document the next subject. Due to 
this limitation in observed behavior data collection, the survey questionnaire provided 
further insight on activity types occurring within public spaces. When comparing 
observed activities to self-reported activities in public space, it is obvious that a variety of 
multitasking occurs within public spaces among each user. This data was also categorized 
using Gehl (1987) activity types and reveals a more comprehensive list of activities as 
well as an obvious difference in reported behaviors in comparison to actual observed 
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behaviors. It is important to note that the population that was surveyed was asked to 
check all activities that apply, and percent values cannot be compared. However, the data 
does show consensus among survey respondents for several items with the highest 
percentage value reaching 71% of consensus. This also demonstrates how user’s multi-
task in public spaces and engage in various activity types. One interesting point of 
discussion includes the concept of leisure and relaxation in public space. Respondents in 
the survey reported that their primary activity while visiting public space is to relax 
(71%), but this could also be skewed due to the tendency that most respondents were 
employed, and may have taken the survey during a work break. The second most 
common activity would be “browsing the internet” (68%) suggesting that the Internet 
may be perceived as an activity of leisure to this particular population; while, the 
traditional notion of “reading” (51%) for leisure followed behind other “necessary 
activities” such as, eating (59%).  
As previously discussed, it can be difficult to also observe the implications of 
invisible networks such as Wi-Fi through behavioral mapping alone. Additionally, once a 
user is observed engaging with technology, there is little understanding of what the user 
is actually doing on their device. They could be writing an email, watching a video, using 
their GPS, using social media, or most likely doing each of these items in a relative short 
period of time. To understand what type of activity Internet users were engaging in 
within public spaces, the survey simply asked respondents to indicate what type of online 
activity they engage with while in public space. Users indicated ‘personal 
communication’ (73%), ‘entertainment’ (61%), ‘social media’ (59%), and ‘current event / 
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news’ (59%) have the most consensus among respondents, while ‘work related’ (43%), 
‘school related’ (6%), and ‘blogging’ (3%), were less popular online activities to engage 
in while in public space. It can be concluded that technology is becoming increasingly 
integrated into the tasks and activities of users, and that users are engaging in a variety of 
online activities in public space that can be categorized as leisurely or to use Gehl (1987) 
terminology, more ‘optional’ or ‘social activity’ types. Furthermore, it can be concluded 
that the sites evaluated did have evidence of a diversity of activity types present in the 
space. These various types of activities range in importance, and contributes to a healthy 
public space, as defined by Gehl (1987). Additionally, a diversity of activity types is one 
factor that Franck and Paxson (1989) have identified as an indicator of a greater level of 
publicness in public space.   
 
Figure 4.8: Activity summary of self-reported user behavior in public space categorized 
by Gehl (1987) three activity types (n=63). 
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4.5.3 Summary Chart 
The survey respondents (n=64) agreed that Internet access is important overall 
(x=4.34), and more specifically agreed that it is an important component to daily life 
(x=4.48). In contrast, when asked about the importance of public space, respondents 
agreed that its overall importance was high (x=4.61), but it was identified as less 
important to daily life (x=4.20) than in comparison to the Internet. This raises interesting 
discussion on the overall importance of the Internet and public space. While the visual 
preferences of images emphasized a high preference in physical environmental factors in 
public space; responses indicated mixed preferences about the importance of Internet and 
public space as separate items. Overall, respondents agree that both items (Internet and 
public space) are important, but when asked separately about the importance of free Wi-
Fi provided within public spaces respondents found it to be important (x=4.30), but still 
not as important as the provision of public space (x=4.61). Investigating this relationship 
further, the survey asked if respondents considered Wi-Fi to be one of the most important 
reasons in choosing a public space, and revealed that Wi-Fi was not a significant factor in 
choosing a space (x=3.14) with a neutral mean score. Seating was considered to be one of 
the most important reasons in choosing a public space (x=4.09) followed by preferable 
weather conditions (x=4.03). This further emphasizes the impact of environmental factors 
in public space preferences. However, when the survey asked whether public spaces with 
Wi-Fi or without Wi-Fi were preferred, respondents indicated that they preferred spaces 
with Wi-Fi over public spaces without Wi-Fi. This is corroborated through the open-
ended responses where a content analysis revealed three dimensions concerning Wi-Fi in 
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public spaces. However, the question of the value of free Wi-Fi in comparison to 3G / 4G 
and other ubiquitous connections still remains. This study found that users are utilizing 
the free network (usage data revealed approximately 10,000 users a month), and that 
some users find the network to be faster, and may prefer to use the network to avoid 
using up their data plan. Additionally, from my own experiences in New York due to the 
infrastructure and building heights in downtown, there were frequent ‘pockets’ or dead 
zones present in the city. Free Wi-Fi still proves to be a more reliable connection for the 
mass public. However, there is still a need to further investigate the impact of 3G and 4G 
role in existing wireless network locations, and it can be expected that this technology 
will become obsolete in the future.  
4.5.4 Summary of Findings 
Research 
Questions 
Major  
Findings 
1. How does Internet access define users’ perceptions of public space? 
 
1a. What are users perceptions 
of the provision of wireless 
access in urban public space?  
 
From the sample (n=64) the importance of public space is 
higher with a mean of 4.78 in comparison to the 
importance of Internet access where the mean was 3.16. 
Additionally, when asked if “I consider free Wi-Fi to be 
one of the most important reasons in choosing a public 
space” responses were neutral with a mean score of 3.14; 
while when asked if “I consider seating to be one of the 
most important reasons in choosing public space” 
responses indicated a higher preference with a mean 
score of 4.09 and a higher level of consensus with a 
standard deviation of 0.79. If these responses are 
correlated with open-ended responses about public space, 
it is apparent that the physical attributes of public space 
(i.e.: trees, seating, etc.) seem to be of higher importance 
than the presence of Wi-Fi with this particular group.  
1b. What are user preferences 
of public space typologies that 
have access to wireless 
Through factor rotation, responses revealed a strong 
correlation between variables that consisted of three 
factors. These scenes were named: (1) urban scenes, (2) 
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networks?  
 
enclosed urban spaces, and (3) urban greenery. 
Additionally, when asked what types of public spaces 
users preferred, 83% of survey respondents indicated they 
preferred and most frequently visited urban greens and 
parks. 
1c. How does access to new 
media play a role in users’ 
perceptions of the 
‘publicness’ of public space?  
This study found a slight increase in public space users’ 
that can be attributed directly to the offering of free Wi-Fi 
in these particular sites. However, it is apparent that 
users perceptions of ‘openness’ of public space exist on a 
continuum that is more difficult to evaluate. It is clear that 
particular population favored free Wi-Fi in public spaces 
and perceived it as an added amenity to the site. 
Additionally, it was clear that this particular group is 
aware of the complex levels of ownership present in 
contemporary public spaces, such as POPS.  
2. How does access to the Internet guide users’ behavior within urban public space? 
  
2a. What are the differences in 
device users and non-users’ 
behavior within urban public 
space? 
 
Device non-users interacted with the physical 
environment (i.e.: water features) if co-located with a 
group. The majority of users who were alone performed 
everyday tasks (i.e.: eating lunch, napping, reading, and 
people watching). Users also listened to music on devices 
while performing everyday tasks. However, it was 
suggested from this study that many users integrated 
technology in and out of their tasks, which questions the 
value of the dichotomization of users by device usage. 
This also supports De Souza e Silva and Frith (2012) 
viewpoint of technology as an ‘interface’ that aids in the 
social negotiation and filtering of physical space. This 
discussion was previously mentioned in the literature 
review (see Chapter 2), and later applied to this study and 
discussed further in Chapter 5. 
2b. What are the possible 
roles that wireless and mobile 
technology play in the 
organization of information in 
physical space? 
This study did not assess the possible roles that wireless 
and mobile technology could play in the organization of 
information. This should be assessed through device user 
interviews in the future research; in order to assess how 
wireless access is used to inform behavior in physical 
space. 
2c. What kinds of engagement 
do device users have with 
physical space? To what 
extent do device users interact 
with those co-located in 
physical space? 
Behavioral mapping revealed that device users were 
alone or with one other person co-located in the space. 
Often, seating preference was in the shade over the 
sunlight. Interaction was minimal for those users who 
came to the space alone. While often users’ who were co-
located within a particular space had some type of 
 129 
 interaction with the technology and other users. This 
should be studied further through person-centered 
behavioral mapping and observation in future research.  
2d. How do mobile devices in 
public space organize users’ 
physical space needs within 
privately owned public space? 
Observation revealed that mobile devices did impact users 
physical space needs. Predominately, seating type and 
signal strength guided users decisions to visit a space or 
sit in a particular location. Signal strength also dictated 
seating choices and preferences. This was also confirmed 
in open-ended responses regarding public space and 
technology. 
Figure 4.9: Summary of Findings 
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CHAPTER FIVE 
TOWARD AN UNDERSTANDING OF HYBRID SPACES 
5.1 Interpretation of Findings 
5.1.1 Public Space and Media Studies Theory 
 In Chapter 2 the discussion of the historical role of public space illustrated how 
public space varies in design and form and has a long history and evolution of both its 
physical form and social role in society. Literature concluded that public space has 
always been deeply rooted in socio-political ideals represented over time. Additionally it 
has been established that public space is a physical place, where social interactions occur, 
and that the physical and the social environment work in a reciprocal relationship and 
often change the physical environment and/or shape social interactions. The goal of this 
research was to better understand public space users’ perceptions and behaviors in hybrid 
spaces, public spaces with free access to Wi-Fi. While realizing that there is a vast 
amount of literature on wireless communication technology and cities, this study focuses 
on the individual user in a specific locale, urban public space.  
If one adopts the viewpoint of wireless devices as an ‘interface’ in public space, then 
the contemporary notion of public space has remained unchanged over time, even with 
the introduction of wireless technology. The reason for this could be attributed to the 
existing notion of interfaces within the public realm that was discussed in Chapter 2. 
According to de Souza e Silva and Frith (2012) interfaces should be viewed as “systems 
that enable people to filter, control, and manage their relationships with the spaces and 
people around them” (de Souza e Silva & Frith, 2012, p. 5). Manovich (2002) also 
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supports this claim and identified books as an earlier form of interface that was 
introduced to public space prior to smart phones and Internet technology. Prior to the 
notion of interfaces, scholars in the 1990’s feared that the growth of digital 
communications would negatively affect physical places. Some scholars during the peak 
of the dot-com boom claimed that the Internet would result in physical places becoming 
irrelevant (Walters, 2007). However, the recent paradigm shift away from these claims 
and toward the notion of interfaces has continued to be supported through recent 
literature, including this research. Today, Wi-Fi and public space seem to work 
seamlessly together with other public space activities. This also affirms the need to re-
conceptualize the relationship between man and technology towards one that supports the 
notion of interfaces rather than supporting previous notions that dichotomize technology 
as an issue of man versus machine.  
5.1.2 Applying interfaces to user behavior 
This research has discussed various user behaviors and activities in Chapter 4 that 
range from optional activities to social activities, as Gehl (1987) described prior to the 
invention of the Internet and wireless devices. Users of contemporary public space 
remain to participate and use public space within Gehl’s (1987) range of activities. 
However, Wi-Fi in public space is creating places where users also: unplug, multi-task 
and engage with their devices, and/or become fully consumed by devices. The 
implications of understanding contemporary public space users behaviors is more clear 
when these behaviors can be categorized into groups. The central finding of this research 
is that Wi-Fi, a technology that is seemingly everywhere yet invisible to the human eye, 
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has affected societal perceptions of places and is one contributing factor to why some 
users visit a particular public space. However, while Wi-Fi is important to public space 
users and may attract some users, users still perceive that physical attributes of a space 
are more important than less visible amenities, such as Wi-Fi. This research has focused 
on the importance of understanding the individual public space users.  One outcome that 
resulted from studying public space users within a natural setting, such as public space, 
was the creation of ‘user profiles’ based on the observational data collected in this study. 
User profiles also illustrate how device users in public space use wireless 
communications and other low-tech interfaces as a tool to negotiate the social 
environment present in public space.  
One reoccurring issue is whether or not to identify trends and guideline 
recommendations for the design of digitally mediated public spaces. The issue is 
troubling because these types of recommendations in public space research assume the 
language that public places are homogenous and thus recommendations can be ‘plugged-
in’ or applied to any location. Historically, if one examines public spaces of the 1980’s 
and 1990’s this type of language often resulted in themed and commercialized spaces, 
and later led scholars to claim and question the value and relevancy of public space. 
Rather than a focus on site-specific recommendations, my approach here is to focus on 
the individual user through the creation of user profiles that can inform how spaces are 
functioning and being used.  
The value in creating user profiles for the behaviors occurring in contemporary public 
space is two-fold: (1) designers of the built environment should be aware of how users 
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are engaging and participating in the use of public space in order to influence the design 
of spaces that give equal opportunities for various levels of engagement to occur, and (2) 
these profiles acknowledge the role of interfaces, a seemingly lesser-known concept in 
the built environment literature, and their important role within the social dynamics of 
public space. The first point, should be discussed in more detail, as designers often design 
for multiple functions and can over-program spaces that result in the exclusion of users. 
The user profiles provided here is to avoid such scenarios from occurring. It is also 
important to note that interfaces exist on a continuum within these profiles ranging in 
progression from, users without interfaces (see User A profile) to users who are deeply 
embedded in multiple layers of interfaces (see User E profile and Figure 5.1). 
5.1.3 User Profiles 
User A: The Traditional User User B: The Toggler 
The Traditional public space user 
comes to a particular public space to 
use it for a multitude of reasons. The 
traditional user is operating and 
performing what Gehl (1987) would 
describe as necessary, optional and/or 
social activities in the space. The 
distinction here is that this particular 
user does not have a device or 
interface of any kind present. 
The Toggler-user comes to a particular public 
space to use it for a multitude of reasons, but 
their primary activity entails “toggling” or 
multi-tasking between physical activities and 
their device or interface. This type of user is 
often connected to people outside of the space 
they are currently located within, while 
engaged in the physical space in some way. 
For example: this user may be surfing the 
Internet and eating their lunch. 
User C: The Low-tech User User D: The Device-centric User 
The Low-tech Interface User comes to 
a particular public space to use it for a 
multitude of reasons, but chooses to 
bring an interface of some kind, 
ranging from a book to a music-
playing device. The interface cannot 
connect to social networks or 
communicate with others not co-
located in the space. It is simply a 
filter from the existing physical 
environment, which may have 
The Device-Centric User comes to a particular 
public space to with their primary attention 
fixed on a technological device of some kind. 
The device dominates behavior in seating 
choices, social interaction with others, and 
overall reason for choosing that particular 
public space. These users are often repeat users 
of a particular space because that space has 
proven to provide steady, safe, and reliable 
Wi-Fi. 
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implications for the users’ experience 
in a particular space. 
User E: The Multi-layered User 
The Multi-Layered User comes to a particular public space with their primary attention 
fixed on multiple interfaces. These can be multiple technological devices (i.e.: a laptop 
and smart phone) or integrate low -tech devices (i.e.: a book or music device) with other 
high-tech devices.  The use of multiple devices dominates behavior in seating choices, 
social interaction with others, and overall reason for choosing that particular public 
space. These users are often repeat users of a particular space because that space has 
proven to provide steady, safe, and reliable Wi-Fi. 
 
 
Figure 5.1: Interface and User Diagram: Demonstrates 
the progression within the context of the user profiles on 
the continuum of interfaces. 
 
 
Figure 5.2: Demonstrates how each user profile maps onto 
the dimensions interfaces that vary from (1) no use of 
interfaces, (2) low tech uses (i.e.: book or music device 
without internet connection), and (3) technologically 
oriented interfaces. 
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5.1.4 Publicness of Digitally Mediated Public Space 
In addition to understanding users’ activity and behavior in digitally mediated 
public space, it is also important to understand users’ perceptions of public space and the 
role that Internet access plays on perceptions. Németh and Schmidt (2011) have argued 
that perceptions of publicness must be factored into studies.  But how a space is used and 
perceived may more accurately determine actual publicness. While there is no established 
criterion for evaluating the perception of publicness, Franck and Paxson (1989) have 
argued that a greater diversity of people and activity-types is one indicator of a greater 
level of publicness. As discussed in Chapter 4, the particular sites of interest for this 
study represented the population present in Lower Manhattan, and on average were 
wealthier and more educated than national averages. This indicates that the particular 
spaces evaluated do not accurately represent a greater diversity of users; however, these 
spaces do represent a higher degree of activity types with the inclusion of devices. These 
activity types and user behaviors should be discussed within the context of how these 
spaces serve users as third places. 
5.2 Implications of Findings 
 The implications of this research can be applied to three areas: (1) theory, (2) 
method, and (3) practice. Findings from this study address third place theory and the 
importance of place through illustrating how hybrid spaces function as viable third 
places. The research design of this study utilized a visual preference survey, and 
proposed a new verification method that addresses a short-coming of this particular 
method. This modification proved to be helpful in the interpretation of image preference 
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ratings. Finally, this dissertation speaks to practice by offering a framework of user 
profiles as an effort toward better understanding user needs in contemporary public 
space. 
5.2.1 Importance of Place: Physical and Digital Space  
This dissertation has avoided the two most common perspectives behind built 
environment and technological information research; one perspective being largely 
techno-centric (See Chapter 2), and one that is largely environmentally deterministic (See 
Chapter 2). Rather, this research offers a view that settles in the middle by 
acknowledging the reciprocal relationship and the negotiation between technology, the 
physical environment, and human behavior. The viewpoint here provides further clarity 
in understanding abstract concepts of place, such as the importance of public space as 
third places. As discussed in Chapter 2, a growing number of scholars have suggested 
that computer-mediated environments serve the public realm as a new “third place” 
(Kendall, 2002; Schuler, 1996). However, Sherry Turkle (1996) has suggested that its 
distinction from traditional third places is that the interaction in virtual third places is a 
simulated experience. While the communication and expression among people in online 
venues is authentic, the physical environment where this communication occurs is an 
online venue, which is a simulated environment. Often, the physical location where 
online discussion occurs is within the home and work environment rather than a physical 
environment that is considered a third place. Mobile devices such as: laptops, netbooks, 
tablets, and smart phones, allow for an integrated digital and social environment in daily 
public life, but still cannot offer a physical environment for various levels of activities 
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and interactions. 
Historically, the notion of creating homogenous public spaces has raised scholars 
to question the importance of public space. As outlined in Chapter 2, scholars questioned 
the relevancy of public space as it shifted away from its historical origins, rooted in the 
promotion of communication, social interaction, and political debate, and emerged as 
new types of public spaces that promoted commercialism and privatization. Yet, the 
findings here suggest the multitude of ways these specific sites serve a community, and 
reveal contemporary public spaces’ relevancy in a techno-centric lifestyle. This study 
acknowledges that each site possesses its own characteristics. During site visits it was 
apparent that behaviors and activities varied. Each space and its users operated under the 
existing physical and social conditions, whether temporal or more permanent. For 
example, when visiting Whitehall Water Street Plaza one Saturday morning, the mobile 
chairs were missing from the site. This obviously resulted in a lack of public space users, 
and in return Wi-Fi users. This example illustrates a physical condition that temporarily 
affected the use and social dynamics of the site. Other more temporal shifts in site usage 
and behavior included scenarios where tourists’ groups would gather and use up all the 
available seating, or a temporary art installation was placed in the center of the site, 
attracting various users that otherwise would not have stopped. This can best be described 
as spontaneous moments that make up the complexity of ‘healthy’ places as indicated by 
Oldenburg (1989) and his criteria for good third places. While these shifts are temporary, 
adjacent buildings and businesses more permanently altered users behaviors. For 
example, Peter Minuit Plaza was located near a major transportation station, and users 
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spent most of their time waiting on ferries for commuting purposes. While the Whitehall 
Water Street Plaza and Queen Elizabeth Plaza both had a Starbucks bordering the site. 
Starbucks users would buy a coffee and food, and sit outside using the public space. This 
scenario also provided one more interesting layer of discussion when examining the 
relationship of Wi-Fi and Starbucks, or other free network providers. Starbucks is often 
known for offering free Wi-Fi and adapting the design of their coffee shops to encourage 
laptop and device users. For example, Starbucks provides outlets in the baseboards of 
most fixed seating. The sites evaluated for this study did not offer such technological 
considerations. In a casual conversation with one public space user, the author simply 
asked what wireless network they were using (the Starbucks network or the free 
Downtown Alliance network), and their response was that they preferred the Starbucks 
signal for safety reasons, but was using the Downtown Alliance network at that moment. 
They acknowledged that the Starbucks signal was weaker sitting in the public space, but 
that particular users preferred to be outdoors. As a result, that one particular user was 
using the Downtown Alliance Network. This brief conversation illustrates the impact of 
adjacent buildings on users behaviors and preferences in Internet use. It also 
demonstrates the various ways that the public may perceive public spaces, access to Wi-
Fi, and the importance of place that should be investigated further in future research. 
As discussed in Chapter 2, Oldenburg’s (1989) third place theory conceptualizes 
“third places” as public spaces used for informal social interaction outside of the home 
and workplace. These physical places can be indoor or outdoor and include public spaces 
within its criteria. Oldenburg outlines six characteristics that can be found in ‘good’ third 
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places. These characteristics include: (1) on neutral ground (outside of home and work 
environments); (2) they are a ‘leveler’; (3) conversation is the main activity; (4) they are 
accessible; (5) as a home away from home, they have ‘regulars’; and (6) the mood is 
playful (Oldenburg, 1989). The particular sites addressed in this study have these 
qualities, but it should be noted that access to the Internet in public space may affect the 
notion of populating users and creating ‘regulars’; while access to the Internet can also 
shift the main activity away from conversation and toward device use. However, it is 
difficult to make any direct causal observations or conclusions. These characteristics 
serve as another component to consider while studying complex social environments. 
5.2.2 Methodological Contribution 
Finally, my own contribution through this research has been to explore a new 
methodological approach to address the methodological shortcomings of visual 
preference surveys, and better understand users’ perceptions in these complex 
environments. The purpose of a visual preference survey is to identify commonalities of 
users’ preferences based on users’ responses to images. By understanding users 
preferences, Kaplan and Kaplan (1989) found that common preferences could be 
identified and categorized into groups from two-dimensional photographs that simulate 
similar responses to the physical environment. Additionally, by using a visual preference 
survey, the researcher can maintain some control of what the respondent views and  
eliminates some of the outside “noise” or distractions occurring in a physical space 
(Kaplan & Kaplan, 1989). An image selection criterion is also established for further 
control of variables, and addresses common visual preference survey criticisms that 
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caution researchers to understand the effects of cropping, scaling, and image perspective 
have on responses. However, one other common criticism of visual preference surveys, is 
the issue of misinterpretation of the reason behind a respondent’s rating. In the past, 
researchers have relied on their own interpretation of ranking scores in order to suggest 
variables they may have led to that particular score. In order to partly address this issue, 
in this study, a follow up prompt asked users to indicate specifically what factor (or 
element of the image) most influenced the respondent’s rating. As a result, this generated 
the heat maps discussed in detail in Chapter 4 that visually describes the elements of 
photography that most influenced responses. This particular follow up question, and 
software technology should be further verified through follow up interviews with each 
respondent. However, it did provide further insight and a rich discussion regarding the 
image rating and overall image consensus where the heat maps revealed vegetation and 
seating as two important physical features that impacted ratings within images. Survey 
respondents’ reached consensus in high mean preference rating images where physical 
features that were most frequently chosen consisted of seating and vegetation; while 
images that were rated neutral to low were more sporadic in indicating physical 
environmental factors that negatively influenced their response (see Table 4.5 in Chapter 
4).  
5.2.3 Designing for all users  
As previously mentioned in this chapter, designers of the built environment should be 
aware of how people use public spaces in order to better understand when to leave a 
space alone, improve existing spaces, or plan future spaces. One way for designers to 
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better understand how people are using public space is to spend time in these spaces 
visiting and observing those users. This study focused on the individual user and offered 
a profile or classification system of how users engage in digitally mediated public space. 
These profiles may help in assisting landscape architects, urban designers, urban 
planners, and city municipalities in ensuring that spaces allow for a variety of uses, 
planned and unplanned. In Chapter 2, the discussion of ‘psuedo-public spaces’ described 
by Sorkin (1992) indicated that designers have a tendency to over-program a space where 
park users are asked to participate in specific way through the design of space. By 
shifting the designers’ attention to user needs, perhaps one can avoid over-designing 
spaces that leave little room for the unexpected to occur. 
5.2.4 Limitations 
 It is important to keep in mind that this dissertation and its findings are framed 
within the researcher’s adopted theoretical approaches (user-centered theory) where there 
is reliance and emphasis in the micro-scale or individual user perspective to gain further 
insight about a particular phenomenon. Although the author is confident that this 
particular theory is the most appropriate fit for the research topic; the author must also 
acknowledge possible limitations in this study due to this assumption. It is possible that if 
the data presented within this dissertation was analyzed using a different theoretical 
approach, such as an environmental-deterministic approach or an approach that 
emphasizes social networks at the macro-scale, the findings may be interpreted 
differently. However, through the use of verification strategies, a form of validation for 
qualitative research, the author is confident in its findings.  
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In qualitative research, validity is often discussed as verification strategies. The 
verification strategy that was employed in this study was the triangulation of observation 
and survey data. The pre-testing of each method also aided in establishing internal 
validity for this study. However, the most important limitation with this study is the 
number of survey respondents, n=71. However, the census data for this particular area 
(Lower Manhattan’s Financial District) indicate that this sample was representative of the 
population. Additionally, as far as generalizability is concerned, generalizing to a greater 
population was not the intent of this study. This study aimed to generalize to a well-
defined target population, users of Wi-Fi networks in digitally mediated public space in 
New York City. It should also be noted that a limitation with this sample is that it did not 
include a diversity of people, and there were under-represented groups such as the elderly 
and ethnic groups. Additionally, in this study, the low response and the lack of interview 
respondents may question the overall transferability of the findings. In qualitative 
research, transferability is increased when in-depth information is collected from 
respondents; while in-depth interviews were not possible the alternative of open-ended 
questions did serve effectively in its place. Finally, an issue that should be addressed as a 
limitation of this study is the difficulty in establishing cause and effect relationships 
among variables collected within the visual preference survey. The elimination of 
confounding variables is difficult in the interpretation of preferences. Every measure to 
eliminate this issue was taken during the development of the selection criterion (See 
Chapter 3). Additionally, the follow up questions designed to improve image 
interpretation served as an alternate form of verification; however, it is understood that 
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with this type of research that the relationships established in the findings of this study 
cannot be asserted with the same level of confidence as studies where a greater level of 
control of variables can be established. 
5.3 Future Research 
 This research would benefit from a longitudinal approach where users perceptions 
are tracked over a greater period of time. This would allow for changes in devices and 
could also provide insight on how user perceptions of public space and wireless 
technology change and the role that different interfaces play in the urban environment’s 
experience. This particular area for future of investigation was of interest due to the 
observation of device users’ multi-tasking behaviors in public space. Researchers may 
choose to observe one type of user more in depth. For example, the user profile, “User B: 
The Toggler” may be a subject of interest, as technology becomes seamlessly integrated 
into users’ daily life through smaller devices and even wardrobe accessories (i.e. Google 
Glass, Bluetooth Earpieces, etc.), it becomes increasingly difficult to understand the 
differences between users and non-users, and begs the question if the dichotomization of 
public space users by technology is even necessary in understanding how wireless 
networks impact human behavior in public space. It seems that most users had some type 
of device, and their use of the device varied and often was seamless with another activity, 
like eating. This point also affirms the notion of interfaces, and indicates the need for a 
more detailed analysis that tracks over a period of time public space users’ perceptions of 
urban environments with the advent of newer technology. 
As discussed in Chapter 4, it can be concluded that Wi-Fi networks do not easily 
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map onto existing boundaries set by the physical design of spaces. These types of 
technological advancements can attribute to the breaking down of traditional notions of 
privacy and human behavior within physical spaces. During site observations, site edges 
offered some type of privacy from other users. Laptop users in particular seemed to be 
more aware of their location and position of screen to other users as well as to the signal 
strength. Body positions and screen positions were observed and users seemed to adjust 
their position in reaction to other users. While this is a traditional notion of human 
behavior, privacy, and territoriality; it should be noted that laptop users and other device 
users with large screens now have less choices in seating if signal strength is an 
additional variable in choosing a location to sit and use a device. Yet, this may be 
temporal as the development of integrated devices, such as Google Glass, become more 
popular. The potential for future research in individual user behaviors from a privacy, 
personal space and territorial perspective would be effective in better understanding such 
behaviors. This could be achieved through person-centered behavioral mapping; rather, 
than the place-centered mapping that was adopted in this study. Finally, it was also 
particularly easy to observe users who were in search for a signal, as their behavior 
consisted of walking or pacing around a site and briefly pausing with their device before 
settling in a particular location. Additionally, the corner of intersections revealed to be a 
popular mobile device location where behavior suggested that users were utilizing maps 
for directions. It can be assumed that users on the corner were not physically logging onto 
the free Wi-Fi, but rather using 3G and 4G capabilities. However, this assumption yields 
potential for future research in understanding how users’ navigate the city and how 
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technology plays a role and assists in the wayfinding of physical space. 
While this dissertation focused on the individual level and a micro-scale 
relationship between each user and public space; it is also important to understand how 
this technology is changing social organizations and a collective macro-scale relationship 
to technology and the built environment. In terms of public participation and urban 
sustainability, cities are growing at a rapid rate and global cities, such as New York, are 
looking toward avenues to aid in strengthening communities through public participation 
where stakeholders have a greater opportunity to influence the physical infrastructure of a 
community. Internet access across communities is one area where public participation 
may serve as an avenue for a greater level of public participation. This is especially true 
as device ownership levels rise and begin to further close the gap in the digital divide. It 
is important to note that previous studies have indicated a varied level of success with 
small and mid-sized municipalities’ wireless initiatives and public participation (See 
Chapter 2), and more successful programs can be found in global cities where the 
population and device ownership levels remain the highest. This concept takes a grass-
roots perspective to utilizing a micro-solution to better affect a macro-problem through a 
bottom up approach.  
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Appendix A 
Data Collection Behavioral Mapping 
Figure A-1: Behavioral Mapping Data Collection tool. 
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Appendix B 
Data Collection Survey Tool 
A Public Space Survey 
Description of the Study       
We are inviting you to take part in a research study. Melanie Duffey is a doctoral student at Clemson University, is 
conducting this study under the direction of Dr. Mickey Lauria, Clemson faculty and professor. The purpose of this 
research is to better understand people’s preferences of public space. Your part in the study will be to respond to the 
questions in the survey, and this survey will take you about 10 minutes.        
Risks and Discomforts 
In taking part in this survey, we do not foresee any risks or discomforts that would occur to you in this research study. 
Also, we do not know of any way you would benefit directly from taking part in this study. However, this research may 
help us to understand people’s attitudes and preferences towards public space. At the end of the survey, we will ask you 
for your contact information, if you would like to participate in a brief interview. The interview is optional and you do 
not have to provide your contact information.  
Confidentiality and Privacy       
We will do everything we can to protect your privacy and confidentiality. We will not tell anybody outside of the 
research team that you were in this study or what information we collected about you in particular. Also, please be 
reminded that you do not have to be in this study. You may choose not to take part and you may choose to stop taking 
part at any time. You will not be punished in any way if you decide not to be in the study or to stop taking part in the 
study.        
Contact Information       
If you have any questions or concerns about this study or if any problems arise, please contact Melanie Duffey, 
doctoral student at Clemson University at mduffey@g.clemson.edu.       
If you have any questions or concerns about your rights in this research study, please contact the Office of Research 
Compliance (ORC) toll-free number, 866-297-3071.       
 
Q2 I have read this form and have been allowed to ask any questions I might have.  I agree to take part in this study. 
 Yes	  (1)	  
 No	  (2)	  If	  No	  Is	  Selected,	  Then	  Skip	  To	  End	  of	  Survey	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Q3 Please indicate how you found out about this survey 
 Social	  Media	  (Twitter,	  Facebook,	  etc)	  (1)	  
 Wi-­‐Fi	  Network	  Splash	  Page	  (2)	  
 Colleague	  or	  Friend	  referral	  (3)	  
 Other	  (4)	  ____________________	  
Q5 To the best of your knowledge, do you think this outdoor public space is privately owned or publicly owned? 
 Privately	  Owned	  (1)	  
 Publicly	  Owned	  (2)	  
 I	  don't	  know	  (3)	  
Q6 Rank the following attributes of public space in the order of preference (drag the most preferred items to the top). ______	  Choices	  of	  seating	  (1)	  ______	  Various	  micro	  climates	  (trees	  and	  vegetation)	  (2)	  ______	  Restrooms	  available	  (3)	  ______	  Hours	  of	  operation	  posted	  (4)	  ______	  Safe	  (5)	  ______	  Free	  Wi-­‐Fi	  with	  strong	  signal	  strength	  (6)	  ______	  Proximity	  to	  work,	  home,	  and/or	  transit	  (7)	  ______	  Small	  scale	  food	  consumption	  (8)	  ______	  Near	  or	  at	  commercial	  buildings	  (9)	  ______	  Public	  Art	  (10)	  
Q7 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	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Q8 Please click on the area of the photo that most influenced your response. 
 
Q9 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image). 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q10 Please click on the area of the photo that most influenced your response. 
Q11 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image). 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q12 Please click on the area of the photo that most influenced your response. 
 
Q13 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image). 
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 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q14 Please click on the area of the photo that most influenced your response. 
 
Q15 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image). 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q16 Please click on the area of the photo that most influenced your response. 
 
Q17 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image). 
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 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q18 Please click on the area of the photo that most influenced your response. 
 
Q19 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q20 Please click on the area of the photo that most influenced your response. 
 
Q21 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q22 Please click on the area of the photo that most influenced your response. 
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Q23 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q24 Please click on the area of the photo that most influenced your response. 
 
Q25 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q26 Please click on the area of the photo that most influenced your response. 
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Q27 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
 
 
 
 
Q28 Please click on the area of the photo that most influenced your response. 
 
Q29 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	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 I	  like	  it	  very	  much	  (5)	  (5)	  
Q30 Please click on the area of the photo that most influenced your response. 
 
Q31 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q32 Please click on the area of the photo that most influenced your response. 
 
Q33 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q34 Please click on the area of the photo that most influenced your response. 
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Q35 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q36 Please click on the area of the photo that most influenced your response. 
 
Q37 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q38 Please click on the area of the photo that most influenced your response. 
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Q39 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q40 Please click on the area of the photo that most influenced your response. 
 
Q41 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q42 Please click on the area of the photo that most influenced your response. 
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Q43 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q44 Please click on the area of the photo that most influenced your response. 
 
Q45 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q46 Please click on the area of the photo that most influenced your response. 
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Q47 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q48 Please click on the area of the photo that most influenced your response. 
 
Q49 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q50 Please click on the area of the photo that most influenced your response. 
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Q51 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	  
Q52 Please click on the area of the photo that most influenced your response. 
 
Q53 Please choose the number that best demonstrates to what degree the photo appeals to you.  (Note: The higher the 
number, the greater you like the image) 
 I	  don't	  like	  it	  at	  all	  (1)	  (1)	  
 I	  like	  it	  a	  little	  (2)	  (2)	  
 neutral	  (3)	  (3)	  
 I	  like	  it	  quite	  a	  bit	  (4)	  (4)	  
 I	  like	  it	  very	  much	  (5)	  (5)	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Q54 Please click on the area of the photo that most influenced your response. 
 
Q55 Please choose the choice below that best reflects your level of agreement toward the statements below.  Definition: 
the term public space is defined as an outdoor park, plaza, square, or sidewalk. 	   Strongly	  Disagree	  (1)	   Disagree	  (2)	   Neither	  Agree	  nor	  Disagree	  (3)	   Agree	  (4)	   Strongly	  Agree	  (5)	  I	  believe	  that	  having	  access	  to	  the	  Internet	  is	  important.	  (1)	    	    	    	    	    	  I	  believe	  that	  having	  access	  to	  outdoor	  public	  space	  is	  important.	  (2)	    	    	    	    	    	  I	  believe	  that	  the	  Internet	  is	  an	  important	  component	  to	  my	  life.	  (3)	    	    	    	    	    	  I	  believe	  that	  public	  space	  is	  an	  important	  component	  to	  my	  life.	  (4)	    	    	    	    	    	  I	  believe	  that	  free	  access	  to	  the	  Internet	  (free	  Wi-­‐Fi)	  in	  public	  space	  is	  important.	  (5)	  
 	    	    	    	    	  
I	  prefer	  to	  talk	  to	  people	  face	  to	  face	  rather	  than	  online	  through	  skype,	  email,	  or	    	    	    	    	    	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social	  media.	  (6)	  
Q56 Please choose the choice below that best reflects your level of agreement toward the statements below.  Where the 
term public space is defined as an outdoor park, plaza, square, or sidewalk. 	   Strongly	  Disagree	  (1)	   Disagree	  (2)	   Neither	  Agree	  nor	  Disagree	  (3)	   Agree	  (4)	   Strongly	  Agree	  (5)	  When	  I	  use	  free	  public	  Wi-­‐Fi,	  I	  	  prefer	  to	  use	  it	  indoors	  rather	  than	  outdoors.	  (1)	  
 	    	    	    	    	  
I	  use	  free	  Wi-­‐Fi	  in	  public	  space	  because	  I	  do	  not	  have	  access	  to	  the	  Internet	  at	  home.	  (2)	  
 	    	    	    	    	  
I	  use	  free	  Wi-­‐Fi	  in	  public	  space	  because	  I	  do	  not	  want	  to	  waste	  my	  3G	  or	  4G	  data	  plan.	  (3)	  
 	    	    	    	    	  
I	  use	  free	  Wi-­‐Fi	  in	  public	  space	  because	  it	  is	  convenient.	  (4)	    	    	    	    	    	  I	  use	  free	  Wi-­‐Fi	  in	  public	  space	  only	  when	  I	  see	  that	  others	  are	  using	  Wi-­‐Fi	  too.	  (5)	  
 	    	    	    	    	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Q57 Please choose the choice below that best reflects your level of agreement toward the statements below.  Where the 
term public space is defined as an outdoor park, plaza, square, or sidewalk. 	   Strongly	  Disagree	  (1)	   Disagree	  (2)	   Neither	  Agree	  nor	  Disagree	  (3)	   Agree	  (4)	   Strongly	  Agree	  (5)	  I	  consider	  free	  Wi-­‐Fi	  to	  be	  one	  of	  the	  most	  important	  reasons	  in	  choosing	  a	  public	  space.	  (1)	  
 	    	    	    	    	  
I	  consider	  seating	  to	  be	  one	  of	  the	  most	  important	  reasons	  in	  choosing	  a	  public	  space.	  (2)	  
 	    	    	    	    	  
I	  consider	  the	  weather	  to	  be	  one	  of	  the	  most	  important	  reasons	  in	  choosing	  a	  public	  space.	  (3)	  
 	    	    	    	    	  
I	  use	  free	  Wi-­‐Fi	  in	  public	  space	  only	  when	  the	  weather	  is	  nice	  outside.	  (4)	    	    	    	    	    	  I	  prefer	  to	  spend	  time	  in	  public	  spaces	  that	  have	  free	  Wi-­‐Fi	  hotspots	  over	  public	  spaces	  that	  do	  not	  have	  any	  Wi-­‐Fi.	  (5)	  
 	    	    	    	    	  
I	  believe	  that	  offering	  free	  Wi-­‐Fi	  hotspots	  in	  public	  space	  is	  good	  for	  public	  spaces.	  (6)	  
 	    	    	    	    	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Q58 Please choose the choice below that best reflects your level of agreement toward the statements below.  Where the 
term public space is defined as an outdoor park, plaza, square, or sidewalk. 	   Strongly	  Disagree	  (1)	   Disagree	  (2)	   Neither	  Agree	  nor	  Disagree	  (3)	   Agree	  (4)	   Strongly	  Agree	  (5)	  I	  believe	  that	  the	  signal	  strength	  in	  outdoor	  public	  space	  is	  important.	  (1)	    	    	    	    	    	  I	  feel	  that	  a	  strong	  signal	  strength	  impacts	  my	  decision	  to	  visit	  public	  space	  with	  free	  Wi-­‐Fi.	  (2)	  
 	    	    	    	    	  
I	  feel	  comfortable	  using	  free	  Wi-­‐Fi	  in	  public	  space	  for	  personal	  communication.	  (3)	  
 	    	    	    	    	  
I	  believe	  that	  all	  public	  spaces	  should	  have	  free	  Wi-­‐Fi	  in	  the	  future.	  (4)	    	    	    	    	    	  
Q59 Please choose the choice below that best reflects your level of agreement toward the statements below.  Where the 
term public space is defined as an outdoor park, plaza, square, or sidewalk. 	   Strongly	  Disagree	  (1)	   Disagree	  (2)	   Neither	  Agree	  nor	  Disagree	  (3)	   Agree	  (4)	   Strongly	  Agree	  (5)	  When	  using	  free	  Wi-­‐Fi	  in	  public	  space,	  I	  prefer	  to	  be	  left	  alone	  by	  others	  in	  public	  space.	  (1)	  
 	    	    	    	    	  
When	  using	  free	  Wi-­‐Fi	  in	  public	  space,	  I	  am	  usually	  by	  myself.	  (2)	    	    	    	    	    	  I	  use	  free	  Wi-­‐Fi	  in	  public	  space	  to	  physically	  meet	  up	  with	  people.	  (3)	    	    	    	    	    	  I	  use	  free	  Wi-­‐Fi	  in	  public	  space	  to	  tell	  people	    	    	    	    	    	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my	  location.	  (4)	  My	  friends	  and	  I	  use	  free	  Wi-­‐Fi	  in	  public	  space	  together.	  (5)	    	    	    	    	    	  
 
Q60 Where do you most often use the Internet? (Check all that apply) 
 Home	  (1)	  
 Work	  (2)	  
 School	  (3)	  
 Library	  (4)	  
 Airport	  (5)	  
 Internet	  Cafe	  (6)	  
 Coffee	  Shop	  or	  Restaurant	  (7)	  
 Public	  Spaces	  (outdoor)	  (8)	  
 Public	  Transit	  (9)	  
 Other	  (please	  specify)	  (10)	  ____________________	  
Q61 When accessing the Internet, what type of wireless communication device(s) do you use? (Check all that apply) 
 Laptop	  (1)	  
 Netbook	  (2)	  
 Cell	  phone	  (3)	  
 Smart	  phone	  (4)	  
 Tablet	  (5)	  
 Other(s)	  (please	  specify)	  (6)	  ____________________	  
Q62 What type of outdoor public spaces do you most frequently visit? (Check all that apply) 
 Building	  Plazas	  (1)	  
 Green	  Spaces	  (parks)	  (2)	  
 Squares	  (3)	  
 Courtyards	  (4)	  
 Sidewalks	  (5)	  
 Other	  (please	  specify)	  (6)	  ____________________	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Q63 When you visit outdoor public spaces what type of outdoor activities do you do there? (Check all that apply) 
 Work	  (1)	  
 Exercise	  (2)	  
 Bring	  a	  pet	  (3)	  
 Hang	  out	  with	  friends	  (4)	  
 Talk	  on	  the	  phone	  (5)	  
 Browse	  the	  Internet	  (6)	  
 People	  Watch	  (7)	  
 Relax	  (8)	  
 Talk	  with	  people	  near	  you	  (9)	  
 Eat	  (10)	  
 Read	  (11)	  
 Play	  a	  game	  (12)	  
 Other	  (please	  specify)	  (13)	  ____________________	  
Q64 When you use free Wi-Fi in public space, what type of online activities do you typically engage in? (Check all that 
apply) 
 Work	  related	  (1)	  
 School	  related	  (2)	  
 Personal	  Communication	  (3)	  
 Current	  Events	  /	  News	  (4)	  
 Entertainment	  (5)	  
 Social	  Media	  (6)	  
 Blogging	  (7)	  
 Other	  	  (please	  specify)	  (8)	  ____________________	  
Q65 Have you visited this particular public space prior to free Wi-Fi being available? 
 Yes	  (1)	  
 No	  (2)	  If	  Yes	  Is	  Selected,	  Then	  Skip	  To	  Now	  that	  there	  is	  free	  Wi-­‐Fi,	  do	  you	  ...	  
Q66 Now that there is free Wi-Fi, do you find yourself visiting this public space more often? 
 Yes	  (1)	  
 No	  (2)	  
Q67 In a typical week, how often do you use free Wi-Fi provided in public space? 
 Never	  (1)	  
 1	  time	  a	  week	  (2)	  
 2	  -­‐	  3	  times	  a	  week	  (3)	  
 3	  -­‐	  4	  times	  a	  week	  (4)	  
 5	  -­‐	  6	  times	  a	  week	  (5)	  
 over	  7	  times	  in	  a	  week	  (6)	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Q68 In a typical work day (Monday - Friday), how many hours would you estimate that you use free Wi-Fi in public 
space? 
 less	  than	  1	  hour	  (1)	  
 1	  -­‐	  2	  hours	  (2)	  
 3	  -­‐	  4	  hours	  (3)	  
 5	  -­‐	  6	  hours	  (4)	  
 7	  hours	  or	  more	  (5)	  
 
Q69 In a typical weekend (Saturday - Sunday), how many hours would you estimate that you use free Wi-Fi in public 
space? 
 less	  than	  1	  hour	  (1)	  
 1	  -­‐	  2	  hours	  (2)	  
 3	  -­‐	  4	  hours	  (3)	  
 5	  -­‐	  6	  hours	  (4)	  
 7	  hours	  or	  more	  (5)	  
Q70 What is your gender? 
 Male	  (1)	  
 Female	  (2)	  
 
Q71 What is your age? 
 18	  -­‐	  24	  (1)	  
 25	  -­‐	  34	  (2)	  
 35	  -­‐	  44	  (3)	  
 45	  -­‐	  54	  (4)	  
 55	  -­‐	  64	  (5)	  
 Over	  65	  (6)	  
Q72 What is your racial background? 
 White,	  non-­‐Hispanic	  (1)	  
 Black,	  non-­‐Hispanic	  (2)	  
 Other,	  non-­‐Hispanic	  (3)	  
 Hispanic	  or	  Latino	  (4)	  
 Native	  American	  (5)	  
 Asian	  (6)	  
 Prefer	  not	  to	  Answer	  (7)	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Q73 What is your highest level of education? 
 Less	  than	  high	  school	  (1)	  
 Some	  high	  school,	  no	  diploma	  (2)	  
 Graduated	  from	  high	  school,	  diploma	  or	  equivalent	  (GED)	  (3)	  
 Some	  college,	  no	  degree	  (4)	  
 Associate's	  degree	  (5)	  
 Bachelor's	  degree	  (6)	  
 Master's	  or	  Professional	  degree	  (7)	  
 Doctorate	  degree	  (8)	  
Q74 What is your annual income? 
 Less	  than	  $5,000	  (1)	  
 $5,000	  to	  $9,999	  (2)	  
 $10,000	  to	  $14,999	  (3)	  
 $15,000	  to	  $19,999	  (4)	  
 $20,000	  to	  $24,999	  (5)	  
 $25,000	  to	  $29,999	  (6)	  
 $30,000	  to	  $34,999	  (7)	  
 $35,000	  to	  $39,999	  (8)	  
 $40,000	  to	  $44,999	  (9)	  
 $45,000	  to	  $49,999	  (10)	  
 $50,000	  to	  $54,999	  (11)	  
 $55,000	  to	  $59,999	  (12)	  
 $60,000	  to	  $64,999	  (13)	  
 $65,000	  to	  $69,999	  (14)	  
 $70,000	  to	  $74,999	  (15)	  
 $75,000	  to	  $79,999	  (16)	  
 $80,000	  to	  $84,999	  (17)	  
 $85,000	  to	  $89,999	  (18)	  
 $90,000	  to	  $99,999	  (19)	  
 $100,000	  to	  $124,999	  (20)	  
 $125,000	  and	  above	  (21)	  
 Prefer	  not	  to	  Answer	  (22)	  
 
Q75 What is your current employment status? 
 Full-­‐time	  Employee	  (1)	  
 Part-­‐time	  Employee	  (2)	  
 Self-­‐employed,	  Freelance	  Worker,	  or	  Independent	  Contractor	  (3)	  
 Owner/Partner	  is	  Small	  Business,	  Professional	  Practice	  or	  Firm	  (4)	  
 Full-­‐Time	  student	  (5)	  
 Unemployed	  -­‐	  looking	  for	  work	  (6)	  
 Unemployed	  -­‐	  not	  looking	  for	  work	  (7)	  
 Retired	  (8)	  
 Disabled	  (9)	  
 Homemaker	  (10)	  
 Other	  (please	  specify)	  (11)	  ____________________	  
Q76 In what city, state, and country do you live? 
 
Q77 In what city, state, and country do you work? 
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Q78 If you would like to participate in a short interview, please enter your contact information below: 
 Name	  (1)	  ____________________	  
 Email	  Address	  (2)	  ____________________	  
 Phone	  Number	  (3)	  ____________________	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Appendix C 
Site Images 
 Figure C-1: Plaza 7 at The World Trade Center. 
 Figure C-2: Plaza 7 at The World Trade Center.	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 Figure C-3: Plaza 7 at The World Trade Center.	  
Figure C-4: Whitehall / Water Street Plaza	  
	  
Figure C-5: Whitehall / Water Street Plaza	  
 172 
	  
Figure C-6: Whitehall / Water Street Plaza	  
	  
Figure C-7: Whitehall / Water Street Plaza	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Figure C-8: Whitehall / Water Street Plaza	  
	  
Figure C-9: Queen Elizabeth II / Hanover Square	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Figure C-10: Queen Elizabeth II / Hanover Square	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Figure C-11: Queen Elizabeth II / Hanover Square	  
	  
Figure C-12: Queen Elizabeth II / Hanover Square	  
	  
Figure C-13: Fulton Street Plaza	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Figure C-14: Fulton Street Plaza	  
	  
Figure C-15: Peter Minuit Plaza	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Figure C-16: Peter Minuit Plaza	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Appendix D 
Informed Consent Information 
IRB Protocol # 2013-160 (Exempt - Category B2) 
 
 
 
Melanie Duffey <mduffey@g.clemson.edu>
Validation of IRB2013-160: "Hybrid Spaces: Assessing Users' Perceptions of the
Publicness..."
1 message
Nalinee Patin <NPATIN@clemson.edu> Tue, Apr 30, 2013 at 8:40 AM
To: Mickey Lauria <mlauria@clemson.edu>
Cc: "mduffey@g.clemson.edu" <mduffey@g.clemson.edu>
Dear Dr. Lauria,
 
The chair of the Clemson University Institutional Review Board (IRB) validated the protocol identified above using exempt
review procedures and a determination was made on April 30, 2013 that the proposed activities involving human participants
qualify as Exempt from continuing review under category B2, based on federal regulations 45 CFR 46. You may begin this
study.
 
No change in this approved research protocol can be initiated without the IRB’s approval. This includes any proposed
revisions or amendments to the protocol or consent form. Any unanticipated problems involving risk to subjects, any
complications, and/or any adverse events must be reported to the Office of Research Compliance (ORC) immediately. All
team members are required to review the “Responsibilities of Principal Investigators” and the “Responsibilities of Research
Team Members” available at http://www.clemson.edu/research/compliance/irb/regulations.html.
 
The Clemson University IRB is committed to facilitating ethical research and protecting the rights of human subjects. Please
let us know if you have any questions and use the IRB number and title in all communications regarding this study.
 
Good luck with your study.
 
 
All the best,
Nalinee
 
Nalinee D. Patin
IRB Coordinator
Clemson University
Office of Research Compliance
Institutional Review Board (IRB)
Voice: (864) 656-0636
Fax: (864) 656-4475
E-mail: npatin@clemson.edu
Web site: http://www.clemson.edu/research/compliance/irb/
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Appendix E 
Factor Analysis and Pattern Matrix Output 
Pattern Matrixa 
Component  
1 2 3 
Q7 
  .637 
 
Q9 
.635   
Q11 
 .643  
Q13 
 .474  
Q15 
  .737 
Q17 
 .571  
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Q19 
.640   
Q21 
 .553  
Q23 
.566  .442 
Q25 
.612   
 
Q27 
.719   
Q29 
.612   
Q31 
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Q33 
 .426  
Q35 
  .521 
 
Q37 
  .685 
 
Q39 
.736   
Q41 
 .697  
 
Q43 
  .659 
 
Q45 
 .604  
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Q47 
 .717  
Q49 
 .736  
Extraction Method: Principal Component Analysis.  
 Rotation Method: Oblimin with Kaiser Normalization. 
a. Rotation converged in 10 iterations. 
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